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J PREFACE 


This document is Part 10 of thirteen parts of the official triennial compilation and publication of the adoptions, amendments and 
repeal of administrative regulations to California Code of Regulations, Title 24, also referred to as the California Building Stan- 
dards Code. This part is known as the California Existing Building Code. 


The California Building Standards Code is published in its entirety every three years by order of the California legislature, with 
supplements published in intervening years. The California legislature delegated authority to various state agencies, boards, 
commissions and departments to create building regulations to implement the State’s statutes. These building regulations, or 
standards, have the same force of law, and take effect 180 days after their publication unless otherwise stipulated. The California 
Building Standards Code applies to occupancies in the State of California as annotated. 


A city, county, or city and county may establish more restrictive building standards reasonably necessary because of local 
climatic, geological or topographical conditions. Findings of the local condition(s) and the adopted local building standard(s) 
must generally be filed with the California Building Standards Commission (or other filing if indicated) to become effective, and 
may not-be effective sooner than the effective date of this edition of the California Building Standards Code. Local building 
standards that were adopted and applicable to previous editions of the California Building Standards Code do not apply to this 
edition without appropriate adoption and the required filing. 


Should you find publication (e.g., typographical) errors or inconsistencies in this code or wish to offer comments toward 
improving its format, please address your comments to: 


California Building Standards Commission 
2525 Natomas Park Drive, Suite 130 
Sacramento, CA 95833-2936 


Phone: (916) 263-0916 
Email: cbsc@dgs.ca.gov 


9 Web page: www.dgs.ca.gov/bsc 
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2022 CALIFORNIA EXISTING BUILDING CODE iii 


CALIFORNIA CODE OF REGULATIONS, TITLE 24 


California Agency Information Contact List 


The following state agencies may propose building standards for publication in Title 24. Request notice of such activity with 
each agency of interest. See Sections 1,2 through 1.14 of the California Building Code (Part 2 of Title 24) for more detailed 
information on the regulatory jurisdiction of each state agency. 


Board of S Community Corrections 
WYO) DSCC, GO, DOs easeactecress srnutiecgnesk dat cx ean aiiauante (916) 445-5073 


Local Adult and Juvenile 
Detention Facility Standards 


Californi Standards Commissio 
WW AGS O, DOVIINE oe Becca tasscnnaan Bisa ent Baveaec ees (916) 263-0916 


State Buildings including UC and 
CSU Buildings, Parking Lot and Walkway Lighting, 
Green Building Standards for Non-residential Buildings 


California Energy Commission 
WWW. CNELLY.CA. ZOV ssseerserersesesevererees Energy Hotline (800) 772-3300 


Building Efficiency Standards 
Appliance Efficiency Standards 
Compliance Manual/Forms 


California State Lands Co issio 
WW WiSiO- OF COVE const. sxticsatta nace erera teen eae aiea ee (562) 499-6312 
Marine Oil Terminal Standards 


California State Library 


WIP WUIDEGIY. 0 BOW cas.cceacih-cotcuacens wuteeme ae eeeeees (916) 323-9843 
Depar. Consumer Affairs: 
Acupuncture Board 
WWWiGCEDUNCTUFE. CE, DOV vctscciecne-atuseuganddvacyyn trees (916) 515-5200 
Office Standards 
Board of Pharmacy 
WWW. DUGIINDOV CG DOV a cicsecieetcstt as ster ncanaee raisin (916) 518-3100 
Pharmacy Standards 
Bureau of Barbering and Cosmetology 
WWW, DOPDETEOSINO:CG, POV «ez. aueesyerisseossu acre aterseetnessant? (800) 952-5210 
Barber and Beauty Shop, 
and College Standards 


Bureau of Household Goods and Services 
WWW PRES ACAiCG. QOV .vicpearduepssguss radeon ener ties (916) 999-2041 


Insulation Testing Standards 


Structural Pest Control Board 
WWW. pestDoand.ca. ZOV ts, ks eae (800) 737-8188 


Structural Standards 


Veterinary Medical Board 
WWW EVIND CG. COV Moth. cavcsercenresac Soe T RT (916) 515-5220 


Veterinary Hospital Standards 


Department of Food and Agriculture 
www.cdfa.ca. gov 
Meat & Poultry Packing Plant Standards 


Rendering & Collection Center Standards... (916) 900-5004 
Dain Standards: KAQARoR TAG ae Ses (916) 900-5008 
Department of Housing and Community Development 

AW WAV RCAC: GOW Ni Sk scaceee ile ds Ge Sites eet hee (S800) 952-8356 


Residential—Hotels, Motels, Apartments, 
Single-Family Dwellings; and 
Permanent Structures in Mobilehome & 
Special Occupancy Parks 


(916) 445-3338 
Factory-Built Housing, Manufactured Housing & 
Commercial Modular 


Mobilehome—Permits & Inspections 
Northern Region—(916) 255-2501 
Southern Region—(951) 782-4431 


(800) 952-8356 
Employee Housing Standards 


Department of Public Health 
WW WADI CA: QOV nano te set as ror et yee eee (916) 449-5661 


Organized Camps Standards 
Public Swimming Pools Standards 


Division of the State Architec 

WW WAAC POWUSA TR as ER ce te kes: (916) 445-8100 
Access Compliance 

Fire and Life Safety 

Structural Safety 


Public Schools Standards 
Essential Services Building Standards 
Community College Standards 
State Historical Building Safety Board 
Historical Rehabilitation, Preservation, 
Restoration or Relocation Standards 


Office of Statewide Health Planning and Development 
AKA: California Depar. Health Car 
Access and Information (HCAL 
WW WOU ON tM No oan Ue et eautireate pauvias ee eure (916) 440-8300 
Hospital Standards 
Skilled Nursing Facility Standards & 
Clinic Standards 
Office of the State Fire Marshal 
OS/IN IPE CO, SOV, hac eere aero i tea (916) 568-3800 
Code Development and Analysis 
Fire Safety Standards 
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How to Distinguish Between Model Code Language 
and 
California Amendments 


To distinguish between model code language and the incorporated California amendments, including exclusive California stan- 
dards, California amendments will appear in italics. 


[BSC] This is an example of a state agency acronym used to identify an adoption or amendment by the agency. The acronyms 

will appear at California Amendments and in the Matrix Adoption Tables. Sections 1.2 through 1.14 in Chapter 1, Division 1 of 
this code, explain the used acronyms, the application of state agency adoptions to building occupancies or building features, the 
enforcement agency as designated by state law (may be the state adopting agency or local building or fire official), the authority 
in state law for the state agency to make the adoption and the specific state law being implemented by the agency’s adoption. 

The following acronyms are used in Title 24 to identify the state adopting agency making an adoption. 


Legend of Acronyms of Adopting State Agencies 


BSC California Building Standards Commission (see Section 1.2) 

BSC-CG California Building Standards Commission-CALGreen (see Section 1.2.2) 
BSCC Board of State and Community Corrections (see Section 1.3) 

SFM Office of the State Fire Marshal (see Section 1.11) 

HCD Department of Housing and Community Development (see Section 1.8.2.1.1) 
HCD 2 Department of Housing and Community Development (see Section 1,8.2.1.3) 


HCD 1/AC _ Department of Housing and Community Development (see Section 1.8.2.1.2) 
DSA-AC Division of the State Architect-Access Compliance (see Section 1.9.1) 
DSA-SS Division of the State Architect-Structural Safety (see Section 1.9.2) 


DSA-SS/CC __ Division of the State Architect-Structural Safety/Community Colleges 
(see Section 1.9.2.2) 


OSHPD 1 Office of Statewide Health Planning and Development (see Section 1.10.1) 
OSHPD IR_ Office of Statewide Health Planning and Development (see Section 1.10.1) 
OSHPD 2 Office of Statewide Health Planning and Development (see Section 1.10.2) 
OSHPD 3 Office of Statewide Health Planning and Development (see Section 1.10.3) 
OSHPD 4 Office of Statewide Health Planning and Development (see Section 1.10.4) 
OSHPD 5 Office of Statewide Health Planning and Development (see Section 1.10.5) 


DPH Department of Public Health (see Section 1.7) 

AGR Department of Food and Agriculture (see Section 1.6) 

CEC California Energy Commission (see Section 100 in Part 6, the California Energy Code) 
CA Department of Consumer Affairs (see Section 1.4): 


Board of Barbering and Cosmetology 
Board of Examiners in Veterinary Medicine 
Board of Pharmacy 

Acupuncture Board 

Bureau of Household Goods & Services 
Structural Pest Control Board (SPCB) 


SL State Library (see Section 1.12) 
SLC State Lands Commission (see Section 1.14) 
DWR Department of Water Resources (see Section 1.13 of Chapter 1 of the California 


Plumbing Code in Part 2 of Title 24) 


The state agencies are available to answer questions about their adoptions. Contact information is provided on page iv of this 
code, 


To learn more about the use of this code refer to pages vii and viii. Training materials on the application and use of this code are 
available at the website of the California Building Standards Commission www. dgs.ca.gov/bsc. 
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California Matrix Adoption Tables 


Format of the California Matrix Adoption Tables 


The matrix adoption tables, examples of which follow, are nonregulatory aids intended to show the user which state agencies 
have adopted and/or amended given sections of the model code. An agency’s statutory authority for certain occupancies or 
building applications determines which chapter or section may be adopted, repealed, amended or added. See Chapter 1, Division 
I, Sections 1.2 through 1.14 for agency authority, building applications and enforcement responsibilities. 


The side headings identify the scope of state agencies’ adoption as follows: 


Adopt the entire IEBC chapter without state amendments. 
If there is an “X” under a particular state agency’s acronym on this row; this means that particular state agency has adopted the 
entire model code chapter without any state amendments. 


Example: 
CALIFORNIA EXISTING BUILDING CODE—MATRIX ADOPTION TABLE 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications.) 


CHAPTER 2 = DEFINITIONS 


ee ij cast esses ae ecient 
AE RSE eottoafao tac Ac [ss [ssicc| + [aR] 2 | 3 asce 
Adopt entire chapter 


Adopt entire chapter as 
amended (amended 
sections listed below) 


Adopt only those sections S A |MI|P 


AGR | DWR| CA | SL 


that are listed below 


Chapter/Section | | viel deh i ee alte Pe 


Adopt the entire IEBC chapter as amended, state-amended sections are listed below: 


If there is an “X” under a particular state agency’s acronym on this row, it means that particular state agency has adopted the 
entire model code chapter; with state amendments. 


Each state-amended section that the agency has added to that particular chapter is listed. There will be an “X” in the column, 
by that particular section, under the agency’s acronym, as well as an “X” by each section that the agency has adopted. 


Example: 
CHAPTER 2 — DEFINITIONS 


Nine agenc | BSC- HCD DSA OSHPD 
” _|psc| ‘co | sem [4] 2 [tac] ac | ss [ssice se ee ere asco sw Pesta 


Adopt entire chapter held eu ous Wer sued We 
Adopt entire chapter 

as amended X 

(amended sections 

listed below) 

Adopt only those 

sections that are S AvothM we Poh b 

listed below 


Chapter 1 Se 
bi sMidMoonh we, dove 


202 ive vt wba Morhcuel Yaad bea tl sadly hae nlailawe lala | 
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Adopt only those sections that are listed below: 


@ if there is an “X” under a particular state agency’s acronym on this row, it means that particular state agency is adopting only 
specific model code or state-amended sections within this chapter. There will be an “X” in the column under the agency’s 
acronym, as well as an “X” by each section that the agency has adopted. 


Example: 
CHAPTER 2 — DEFINITIONS 


Adopting agenc BSC- HCD DSA OSHPD arial 
Pting agency | asc|'co |sem/4 [2 [rac] AC] 88 [SSICC] 4 [4R[ 2 | 8 | 4] 8 [BSCC|DPH| AGR [DWR| cA |sLsLC 


Adopt entire chapter 


Adopt entire chapter as | 
amended (amended 
sections listed below) 


Adopt only those sections xX 
that are listed below 


23 [21 eb ed nh ie ig 
i SO Sc es GA 
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Marginal Markings 


Solid vertical lines in the margins within the body of the code indicate a technical change from the © 
requirements of the 2018 edition. Deletion indicators in the form of an arrow (™*) are provided in 

the margin where an entire section, paragraph, exception or table has been deleted or an item ina 

list of items or a table has been deleted. 


A single asterisk [*] placed in the margin indicates that text or a table has been relocated within 
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately 
following it has been relocated there from elsewhere in the code. The following table indicates such 
relocations in the 2020 edition of the /nternational Existing Building Code. 


303 


Symbols in the margin indicate the status of code changes as follows: 


| | This symbol indicates that a change has been made to a California amendment. 
> This symbol indicates deletion of California amendment language. 


| This symbol indicates that a change has been made to International Code Council model 
language. 


= This symbol indicates deletion of International Code Council model language. 


Arrangement and Format of the 2021 IEBC 


Before applying the requirements of the IEBC, it is beneficial to understand its arrangement and for- 
mat. The IEBC, like other codes published by ICC, is arranged and organized to follow logical steps 
that generally occur during a plan review or inspection. 


The following table shows how the IEBC is divided. The ensuing chapter-by-chapter synopsis details 
the scope and intent of the provisions of the IEBC. 


CHAPTER TOPIC 


i LL 
MBER I ERE 
S| GonetrcionSateguards 


Construction Safeguards 
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Maintenance 


The IEBC is kept up to date through the review of proposed changes submitted by code enforce- 
ment officials, industry representatives, design professionals and other interested parties. Proposed 
changes are carefully considered through an open code development process in which all interested 
and affected parties may participate. 


The ICC Code Development Process reflects principles of openness, transparency, balance, due 
process and consensus, the principles embodied in OMB Circular A-119, which governs the federal 
government’s use of private-sector standards. The ICC process is open to anyone; there is no cost to 
participate, and people can participate without travel cost through the ICC’s cloud-based app, cdpAc- 
cess®. A broad cross section of interests are represented in the ICC Code Development Process. The 
codes, which are updated regularly, include safeguards that allow for emergency action when 
required for health and safety reasons. 


In order to ensure that organizations with a direct and material interest in the codes have a voice 
in the process, the ICC has developed partnerships with key industry segments that support the 
ICC’s important public safety mission. Some code development committee members were nomi- 
nated by the following industry partners and approved by the ICC Board: 


e American Institute of Architects (AIA) 
e National Association of Home Builders (NAHB) 


The code development committees evaluate and make recommendations regarding proposed 
changes to the codes. Their recommendations are then subject to public comment and council-wide 
votes. The ICC’s governmental members—public safety officials who have no financial or business 
interest in the outcome—cast the final votes on proposed changes. 


The contents of this work are subject to change through the code development cycles and by any 
governmental entity that enacts the code into law. For more information regarding the code devel- 
opment process, contact the Codes and Standards Development Department of the ICC. 


While the I|-Code development procedure is thorough and comprehensive, the ICC, its members and 
those participating in the development of the codes disclaim any liability resulting from the publica- 
tion or use of the I-Codes, or from compliance or noncompliance with their provisions. The ICC does 
not have the power or authority to police or enforce compliance with the contents of this code. 


Code Development Committee Responsibilities 
(Letter Designations in Front of Section Numbers) 


In each code development cycle, proposed changes to this code are considered at the Committee 
Action Hearings by the International Existing Building Code Development Committee. Proposed 
changes to a code section having a number beginning with a letter in brackets are considered by a 
different code development committee. For example, proposed changes to code sections that are 
preceded by the designation [F] (e.g., [F] 1504.2) are considered by the International Fire Code 
Development Committee at the Committee Action Hearings. 


The content of sections in this code that begin with a letter designation is maintained by another 
code development committee in accordance with the following: 


[A] = Administrative Code Development Committee; 

[BE] = IBC— Means of Egress Code Development Committee; 
[BG] = IBC — General Code Development Committee; 

[BS] = IBC — Structural Code Development Committee; 


[E] = International Commercial Energy Conservation Code Development Committee or 
International Residential Energy Conservation Code Development Committee; 


[F] = International Fire Code Development Committee; 
[FG] = International Fuel Gas Code Development Committee; 
[M] = International Mechanical Code Development Committee; and 


[P] = International Plumbing Code Development Committee. 
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For the development of the 2024 edition of the |-Codes, there will be two groups of code devel- 
opment committees and they will meet in separate years, as shown in the following Code Develop- 
ment Hearings Table. 


Code change proposals submitted for code sections that have a letter designation in front of 
them will be heard by the respective committee responsible for such code sections. Because differ- 
ent committees hold Committee Action Hearings in different years, it is possible that some propos- 
als for this code will be heard by a committee in a different year than the year in which the primary 
committee for this code meets. In the case of the IEBC, the primary committees that maintain this 
code will meet in 2022. 


For instance, Section 1501.3 is designated as the responsibility of the |BC—General Code Devel- 
opment Committee. This committee will conduct its code development hearings in 2021 to consider 
all code change proposals to the /nternational Building Code and any portions of other codes that it 
is responsible for, including Section 1501.3 of the IEBC and other general provisions of the IEBC 
(designated with [BG] in front of those sections). Therefore, any proposals received for Section 
1501.3 will be considered in 2021 by the IBC—General Code Development Committee. 


It is very important that anyone submitting code change proposals understand which code devel- 
opment committee is responsible for the section of the code that is the subject of the code change 
proposal. For further information on the Code Development Committee responsibilities, please visit 
the ICC website at www. iccsafe.org/current-code-development-cycle. 


CODE DEVELOPMENT HEARINGS 


Group A Codes (Heard in 2021, Code Change | Group B Codes (Heard in 2022, Code Change Proposals 
Proposals Deadline: January 11, 2021) Deadline: January 10, 2022) 


International Building Code Administrative Provisions (Chapter 1 of all codes 


— Egress (Chapters 10, 11, Appendix E) except IECC, IRC and IgCC, IBC Appendix O, the 
~ Fire Safety (Chapters 7, 8, 9, 14, 26) appendices titled “Board of Appeals” for all codes 
Ire safety p i Nike W except IECC, IRC, IgCC, ICCPC and IZC, administrative 
~ General (Chapters 2-6, 12, 27-33, updates to currently referenced standards, and des- 
Appendices A, B, C, D, K, N) ignated definitions) 


International Fire Code International Building Code 


— Structural (Chapters 15-25, Appendices F, 
G, H, |, J, L, M 


International Fuel Gas Code International Existing Building Code 
International Mechanical Code International Energy Conservation Code—Commercial 


International Plumbing Code International Energy Conservation Code—Residential 
— |ECC—Residential 
— 1RC—Energy (Chapter 11) 


International Property Maintenance Code International Green Construction Code 
(Chapter 1) 


International Private Sewage Disposal Code | International Residential Code 


— IRC—Building (Chapters 1-10, Appendices 
AE, AF, AH, AJ, AK, AL, AM, AO, AQ, AR, 
AS, AT, AU, AV, AW) 


Note: Proposed changes to the ICCPC will be heard by the code development committee noted in 
brackets [] in the text of the ICCPC. 


International Residential Code 
— IRC—Mechanical (Chapters 12-23) 


— I|RC—Plumbing (Chapters 25-33, 
Appendices AG, Al, AN, AP) 


International Swimming Pool and Spa Code 
International Wildland-Urban Interface Code 


International Zoning Code 
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SECTION 1.1 
GENERAL 


1.1.1 Title. These regulations shall be known as the Califor- the code. 
nia Existing Building Code, may be cited as such and will be 


CHAPTER 1 
SCOPE AND ADMINISTRATION 
DIVISION | 


CALIFORNIA ADMINISTRATION 


Note: See “How to Distinguish Between Model Code 
Language and California Amendments” in the front of 


1. State-owned buildings, including buildings con- 


referred to herein as “this code.” The California Existing 
Building Code is Part 10 of thirteen parts of the official com- 
pilation and publication of the adoption, amendment and 
repeal of building regulations to the California Code of Reg- 
ulations, Title 24, also referred to as the California Building 
Standards Code. This part incorporates by adoption the 2021 
International Existing Building Code of the International 
Code Council with necessary California amendments. 


1.1.2 Purpose. The purpose of this code is to establish the mini- 
mum requirements to safeguard the public health, safety and 
general welfare through structural strength, means of egress 
facilities, stability, access to persons with disabilities, sanita- 
tion, adequate lighting and ventilation and energy conserva- 
tion; safety to life and property from fire and other hazards 
attributed to the built environment; and to provide safety to fire 
fighters and emergency responders during emergency opera- 
tions. 


1.1.3 Scope. The provisions of this code shall apply to the 
construction, alteration, movement, enlargement, replace- 
ment, repair, equipment, use and occupancy, location, main- 
tenance, removal and demolition of every building or 
structure or any appurtenances connected or attached to 
such buildings or structures throughout the State of Califor- 
nia. [HCD 1 & 2] The provisions of this code shall apply to 
repair, alteration, change of occupancy, addition to and relo- 
cation of every existing building or structure or any appurte- 
nances connected or attached to such buildings or structures 
throughout the State of California. 


1.1.3.1 Nonstate-regulated buildings, structures and 
applications. Except as modified by local ordinance pur- 
suant to Section 1.1.8, the following standards in the Cali- 
fornia Code of Regulations, Title 24, Parts 2, 2.5, 3, 4, 5, 
6, 9, 10 and 11 shall apply to all occupancies and applica- 
tions not regulated by a state agency. 


1.1.3.2 State-regulated buildings, structures and applica- 
tions. The model code, state amendments to the model 
code and/or state amendments where there are no relevant 
model code provisions shall apply to the following build- 
ings, structures and applications regulated by state agen- 
cies as specified in Sections 1.2 through 1.14, except 
where modified by local ordinance pursuant to Section 
1.1.8. When adopted by a state agency, the provisions of 
this code shall be enforced by the appropriate enforcing 
agency, but only to the extent of authority granted to such 
agency by the state legislature. 


2022 CALIFORNIA EXISTING BUILDING CODE 


structed by the Trustees of the California State 
University, and to the extent permitted by Califor- 
nia laws, buildings designed and constructed by 
the Regents of the University of California, and 
regulated by the Building Standards Commission. 
See Section 1.2 for additional scope provisions. 


. Section 1.3 is reserved for the Board of State 


Community Corrections. 


. Section 1.4 is reserved for the Department of 


Consumer Affairs. 


. Section 1.5 is reserved for the California Energy 


Commission. 


. Section 1.6 is reserved for the Department of 


Food and Agriculture. 


. Section 1.7 is reserved for the Department of 


Public Health. 


. Hotels, motels, lodging houses, apartments, 


dwellings, dormitories, condominiums, shelters 
for homeless persons, congregate residences, 
employee housing, factory-built housing and 
other types of dwellings containing sleeping 
accommodations with or without common toilets 
or cooking facilities. See Section 1.8.2.1.1 for 
additional scope provisions. 


. Accommodations for persons with disabilities in 


buildings containing newly constructed covered 
multifamily dwellings, new common use areas 
serving existing covered multifamily dwellings, 
additions to existing buildings where the addition 
alone meets the definition of covered multifamily 
dwelling, and new common-use areas serving 
new covered multifamily dwellings, which are 
regulated by the Department of Housing and 
Community Development. See Section 1.8.2.1.2 
for additional scope provisions. 


. Permanent buildings and permanent accessory 


buildings or structures constructed within 
mobilehome parks and special occupancy parks 
regulated by the Department of Housing and 
Community Development. See Section 1.8.2.1.3 
for additional scope provisions. 


10. Accommodations for persons with disabilities 


regulated by the Division of the State Architect. 
See Section 1.9.1 for additional scope provisions. 
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11, 


12, 


les 


14. 


Public elementary and secondary schools, com- 
munity college buildings and state-owned or 
state-leased essential service buildings regulated 
by the Division of the State Architect. See Section 
1.9.2 for additional scope provisions. 


Qualified historical buildings and structures and 
their associated sites regulated by the State His- 
torical Building Safety Board with the Division of 
the State Architect. 


General acute care hospitals, acute psychiatric 
hospitals, skilled nursing and/or intermediate 
care facilities, clinics licensed by the Department 
of Public Health and correctional treatment cen- 
ters regulated by the Office of Statewide Health 
Planning and Development. See Section 1.10 for 
additional scope provisions. 


Applications regulated by the Office of the State 
Fire Marshal include, but are not limited to, the 
following in accordance with Section 1.11: 


14.1, Buildings or structures used or intended 
for use as an: 


1. Asylum, jail, prison 


2. Mental hospital, hospital, home for the 
elderly, children's nursery, children's 
home or institution, school or any sim- 
ilar occupancy of any capacity 


3. Theater, dancehall, skating rink, audi- 
torium, assembly hall, meeting hall, 
nightclub, fair building or similar 
place of assemblage where 50 or more 
persons may gather together in a 
building, room or structure for the 
purpose of amusement, entertainment, 
instruction, deliberation, worship, 
drinking or dining, awaiting transpor- 
tation, or education 

4. Small family day-care homes, large 
family day-care homes, residential 
facilities and residential facilities for 
the elderly, residential care facilities 


5. State institutions or other state-owned 
or state-occupied buildings 


6. High-rise structures 

7. Motion picture production studios 
8. Organized camps 

9. Residential structures 


14.2. Tents, awnings or other fabric enclosures 


used in connection with any occupancy 


14.3. Fire alarm devices, equipment and sys- 


tems in connection with any occupancy 


14.4. Hazardous materials, flammable and 


combustible liquids 


14.5. Public school automatic. fire detection, 


alarm and sprinkler systems 


14.6. Wildland-urban interface fire areas 
15. Section 1.12 is reserved for the State Librarian. 


16. Section 1,13 is reserved for the Department of 
Water Resources. 


17. For applications listed in Section 1.9.1 regulated 
by the Division of the State Architect-Access 
Compliance, outdoor environments and uses 
shall be classified according to accessibility uses 
described in Chapter 11B contained in the Cali- 
fornia Building Code. 


18. Section 1.14 is reserved for the California State 
Lands Commission. 


1.1.4 Appendices. Provisions contained in the appendices of 
this code shall not apply unless specifically adopted by a 
state agency or adopted by a local enforcing agency in com- 
pliance with Health and Safety Code Section 18901 et seq. for 
Building Standards Law, Health and Safety Code Section 
17950 for State Housing Law and Health and Safety Code 
Section 13869.7 for Fire Protection Districts. See Section 
1.1.8 of this code. 


1.1.5 Referenced codes. The codes, standards and publica- 
tions adopted and set forth in this code, including other 
codes, standards and publications referred to therein are, by 
title and date of publication, hereby adopted as standard ref- 
erence documents of this code. When this code does not spe- 
cifically cover any subject related to building design and 
construction, recognized architectural or engineering prac- 
tices shall be employed. The National Fire Codes, standards 
and the Fire Protection Handbook of the National Fire Pro- 
tection Association are permitted to be used as authoritative 
guides in determining recognized fire prevention engineering 
practices. 


1.1.6 Nonbuilding standards, orders and _ regulations. 
Requirements contained in the California Existing Building 
Code, or in any other referenced standard, code or document, 
which are not building standards as defined in Health and 
Safety Code Section 18909, shall not be construed as part of 
the provisions of this code. For nonbuilding standards, 
orders and regulations, see other titles of the California Code 
of Regulations. 


1.1.7 Order of precedence and use. 


1.1.7.1 Differences. In the event of any. differences 
between these building standards and the standard refer- 
ence documents, the text of these building standards shall 
govern. 


1.1.7.2 Specific provisions. Where a specific provision 
varies from a general provision, the specific provision 
shall apply. 


1.1.7.3 Conflicts. When the requirements of this code con- 
flict with the requirements of any other part of the Califor- 
nia Building Standards Code, Title 24 the most restrictive 
requirements shall prevail. 


1.1.7.3.1 Detached one- and two-family dwellings. 
Detached one- and two-family dwellings, lodging houses, 
live/work. units, townhouses not more than three stories 
above grade plane in height with a separate means of 
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egress, and their accessory structures, may be designed 
and constructed in accordance with the California Resi- 
dential Code or the California Building Code, but not 
both, unless the proposed structure(s) or element(s) 
exceed the design limitations established in the California 
Residential Code, and the code user is specifically 
directed by the California Residential Code to use the 
California Building Code. . 


1.1.8 City, county, or city and county amendments, addi- 
tions or deletions. The provisions of this code do not limit the 
authority of city, county, or city and county governments to 
establish more restrictive and reasonably necessary differ- 
ences to the provisions contained in this code pursuant to 
complying with Section 1.1.8.1. The effective date of amend- 
ments, additions or deletions to this code by a city, county, or 
city and county filed pursuant to Section 1.1.8.1 shall be the 
date filed. However, in no case shall the amendments, addi- 
tions or deletions to this code be effective any sooner than the 
effective date of this code. 


Local modifications shall comply with Health and Safety 
Code Section 18941.5 for Building Standards Law, Health and 
Safety Code Section 17958 for State Housing Law or Health 
and Safety Code Section 13869.7 for Fire Protection Districts. 


1.1.8.1 Findings and filings. 


1. The city, county, or city and county shall make express 
findings for each amendment, addition or deletion 
based upon climatic, topographical or geological con- 
ditions. 
Exception: Hazardous building ordinances and pro- 
grams mitigating unreinforced masonry buildings. 


2. The city, county, or city and county shall file the 
amendments, additions or deletions expressly 
marked and identified as to the applicable findings. 
Cities, counties, cities and counties, and fire depart- 
ments shall file the amendments, additions or dele- 
tions, and the findings with the California Building 
Standards Commission -at 2525 Natomas Park 
Drive, Suite 130, Sacramento, CA 95833. 


3. Findings prepared by fire protection districts shall 
be ratified by the local city, county, or city and 
county and filed with the California Department of 
Housing and Community Development, Division of 
Codes and Standards, P.O. Box 278180, Sacra- 
mento, CA 95827-8180 or 9342 Tech Center Drive, 
Suite 500, Sacramento, CA 95826-2581, 


1.1.8.2 Locally adopted energy standards — California 
Energy Code, Part 6 


In addition to the provisions of Section 1.1.8.1 of this 
Part, the provisions of this section shall apply to a city, 
county, and city and county adopting local energy stan- 
dards applicable to buildings and structures subject to the 
California Energy Code, Part 6. 

Applicable provisions of Public Resources Code Sec- 
tion 25402.1(h)(2) and applicable provisions of Section 
10-106, Chapter 10 of the California Administrative 
Code, Part I apply to locally adopted energy standards 
amending the California Energy Code, Part 6. 
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1.1.9 Effective date of this code. Only those standards 
approved by the California Building Standards Commission 
that are effective at the time an application for building per- 
mit is submitted shall apply to the plans and specifications 
for, and to the construction performed under, that permit. For 
the effective dates of the provisions contained in this code, 
see the History Note page of this code. 


Exceptions: 


(1) [HCD 1 & HCD 2] Retroactive permits issued in accor- 
dance with Health and Safety Code Section 17958.12. 


(2) [HCD 1 & HCD 2] Plans approved by the Depart- 
ment of Housing and Community Development or a 
Department-approved design approval agency for 
factory-built housing as defined by Health and 
Safety Code Section 19971. Approved plans, pursu- 
ant to the California Code of Regulations, Title 25, 
Division 1, Chapter 3, Subchapter 1, Article 3, Sec- 
tion 3048 remain valid for a period of 36 months 
from the date of plan approval. 


1.1.10 Availability of codes. At least one complete copy each 
of Titles 8, 19, 20, 24 and 25 with all revisions shall be main- 
tained in the office of the building official responsible for the 
administration and enforcement of this code. Each state 
department concerned and each city, county, or city and 
county shall have an up-to-date copy of the code available for 
public inspection. See Health and Safety Code Section 
18942(e)(1) and (2). 

1.1.11 Format. This part fundamentally adopts the International 
Existing Building Code by reference on a chapter-by-chapter 
basis. When a specific chapter of the International Existing 
Building Code is not printed in the code and is marked 
“Reserved”, such chapter of the International Existing Building 
Code is not adopted as a portion of this code. When a specific 
chapter of the International Existing Building Code is marked 
“Not adopted by the State of California” but appears in the 
code, it may be available for adoption by local ordinance. 


Those provisions of the model code used as the basis for 
this part of the California Building Standards Code in Title 
24, California Code of Regulations, that are not printed 
herein and are marked “Not adopted by the State of Califor- 
nia,” may be available for adoption by local ordinance, pro- 
vided such ordinance and related model code provisions do 
not conflict with Title 24 provisions applicable to the subject 
occupancy or building feature. Such a local ordinance is not 
subject to the Express Finding and document filing require- 
ments of Health and Safety Code Sections 13869.7, 17958 
and 18941.5., 


Note: Matrix Adoption Tables at the front of each chapter 
may aid the code user in determining which chapter or 
sections within a chapter are applicable to buildings 
under the authority of a specific state agency, but they are 
not to be considered regulatory. 


1.1.12 Validity. If any chapter, section, subsection, sentence, 
clause or phrase of this code is for any reason held to be 
unconstitutional, contrary to statute, exceeding the authority 
of the state as stipulated by statutes or otherwise inoperative, 
such decision shall not affect the validity of the remaining 
portion of this code. 
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SECTION 1.2 
BUILDING STANDARDS COMMISSION 


1.2.1 BSC. Specific scope of application of the agency 
responsible for enforcement, the enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


1, State buildings for all occupancies. 


Application—State buildings (all occupancies), includ- 
ing buildings constructed by the Trustees of the Cali- 
fornia State University (CSU) and the Regents of the 
University of California (UC) where no state agency 
has the authority to adopt building standards applica- 
ble to such buildings. 


Enforcing agency—State or local agency specified by 
the applicable provisions of law. 


Authority cited—Health and Safety Code Section 
18934.5, 


Reference—Health and Safety Code, Division 13, Part 
2.5, commencing with Section 18901. 


2. University of California, California State Universities 
and California Community Colleges. 


Application—Standards for lighting for parking lots 
and primary campus walkways at the University of Cal- 
ifornia, California State Universities and California 
Community Colleges. 


Enforcing agency—State or local agency specified by 
the applicable provisions of law. 


Authority cited—Government Code Section 14617. 
Reference—Government Code Section 14617. 


3. Existing state-owned buildings, including those 
owned by the University of California and by the Cali- 
Sornia State University. 


Application—Building seismic retrofit standards 
including abating falling hazards of structural and 
nonstructural components and strengthening of build- 
ing structures. See also Division of the State Architect. 


Enforcing agency—State or local agency specified by 
the applicable provisions of law. 


Authority cited—Health and Safety Code Section 
16600. 


Reference—Health and Safety Code Sections 16600 
through 16604. 


4. Unreinforced masonry-bearing wall buildings. 


Application—Minimum seismic strengthening stan- 
dards for buildings specified in Appendix Chapter A1 
of the California Existing Building Code, except for 
buildings subject to building standards pursuant to 
Health and Safety Code (commencing) with Section 
17910, 


Enforcing agency—State or local agency specified the 
applicable provisions of law. 


Authority cited—Health and Safety Code Section 
18934, 7. 


Reference—Health and Safety Code, Division 13, Part 
2.5, commencing with Section 18901. 


1.2.1.1 State building. For purposes of this code, a “state 
building” is a structure for which a state agency or state 
entity has authority to construct, alter, enlarge, replace, 
repair or demolish. 


1.2.1.2 Enforcement. [CSU, UC, Judicial Council and 
California Department of Corrections and Rehabilitation] 
State agencies or state entities authorized to construct 
state buildings may appoint a building official who is 
responsible to the agency for enforcement of the provi- 
sions of the California Building Standards Code. 


Exception: State buildings regulated by other sections 
of this code remain the enforcement responsibility of 
the designated entities. 


1.2.1.3 Enforcement. Reserved for DGS. 


1.2.1.4 Adopting agency identification. The provisions of 
this code applicable to buildings identified in this section 
will be identified in the Matrix Adoption Tables under the 
acronym BSC. 


1,2.2 BSC-CG. Specific scope of application of the agency 
responsible for enforcement, the enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


1, Green building standards for nonresidential occupan- 
cies. 


Application—All occupancies where no state agency 
has the authority to adopt green building standards 
applicable to those occupancies. 


Enforcing agency—State or local agency specified by 
the applicable provisions of law. 


Authority cited—Health and Safety Code Sections 
18930.5(a), 18938 and 18940. 5. 


Reference—Health and Safety Code, Division 13, Part 
2.5, commencing with Section 18901, 


2. Graywater systems for nonresidential occupancies. 


Application—The construction, installation and alter- 
ation of graywater systems for indoor and outdoor uses 
in nonresidential occupancies, 


Enforcing agency—State or local agency specified by 
the applicable provisions of law. 


Authority cited—Health & Safety Code Section 18941.8. 
Reference—Health & Safety Code Section 18941.8. 


1.2.2.1 Adopting agency identification. The provisions of 
this code applicable to buildings identified in this section 
will be identified in the Matrix Adoption Tables under the 
acronym BSC-CG. 


1,2,3 Alternative materials, design and methods of construc- 
tion and equipment. The provisions of this code are not 
intended to prevent the installation of any material or to pro- 
hibit any design or method of construction not specifically 
prescribed by this code, provided that any such alternative 
has been approved, An alternative material, design or 
method of construction shall be approved where the building 
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official finds that the proposed design is satisfactory and 
complies with the intent of the provisions of this code, and 
that the material, method or work offered is, for the purpose 
intended, at least the equivalent of that prescribed in this 
code in quality, strength, effectiveness, fire resistance, dura- 
bility and safety. 


1.2.3.1 Research reports. Supporting, data, where neces- 
sary to assist in the approval of materials or assemblies 
not specifically provided for in this code, shall consist of 
valid research reports from approved sources. 


1,2.3.2 Tests. Whenever there is insufficient evidence of 
compliance with the provisions of this code, or evidence 
that a material or method does not conform to the require- 
ments of this code, or in order to substantiate claims for 
alternative materials or methods, the building official 
shall have the authority to require tests as evidence of 
compliance to be made at no expense to the jurisdiction. 
Test methods shall be as specified in this code or by other 
recognized test standards. In the absence of recognized 
and accepted test methods, the building official shall 
approve the testing procedures. Tests shall be performed 
by an approved agency. Reports of such tests shall be 
retained by the building official for the period required for 
retention of public records. 


SECTION 1.3 
BOARD OF STATE AND COMMUNITY 
CORRECTIONS 
Reserved 


SECTION 1.4 
DEPARTMENT OF CONSUMER AFFAIRS 
Reserved 


SECTION 1.5 
CALIFORNIA ENERGY COMMISSION 
Reserved 


SECTION 1.6 
DEPARTMENT OF FOOD AND AGRICULTURE 
Reserved 


SECTION 1.7 
DEPARTMENT OF PUBLIC HEALTH 
Reserved 


SECTION 1.8 
DEPARTMENT OF HOUSING 
AND COMMUNITY DEVELOPMENT 


1.8.1 Purpose. The purpose of this code is to establish the 
minimum requirements necessary to protect the health, safety 
and general welfare of the occupants and the public by gov- 
erning accessibility, erection, construction, reconstruction, 
enlargement, conversion, alteration, repair, moving, 


2022 CALIFORNIA EXISTING BUILDING CODE 


SCOPE AND ADMINISTRATION 


removal, demolition, occupancy, use, height, court, area, 
sanitation, ventilation, maintenance and safety to life and 
property from fire and other hazards attributed to the built 
environment. 


SECTION 1.8.2 
AUTHORITY AND ABBREVIATIONS 


1,8.2.1 General. The Department of Housing and Community 
Development is authorized by law to promulgate and adopt 
building standards and regulations for several types of build- 
ing applications. The applications under the authority of the 
Department of Housing and Community Development are 
listed in Sections 1.8.2.1.1 through 1.8.2.1.3. 


Note: See the California Residential Code for detached 
one-and two-family dwellings and townhouses. 


1.8.2,1.1 Housing construction. 


Application—Hotels, motels, lodging houses, apart- 
ments, dwellings, dormitories, condominiums, shelters 
for homeless persons, congregate residences, employee 
housing, factory-built housing and other types of dwell- 
ings containing sleeping accommodations with or with- 
out common toilet or cooking facilities including 
accessory buildings, facilities and uses thereto. Sections 
of this code which pertain to applications listed in this 
section are identified using the abbreviation “HCD 1.” 


Enforcing agency—Local building department or the 
Department of Housing and Community Development. 


Authority cited—Health and Safety Code Sections 
17040, 17920.9, 17921, 17921.5, 17921.6, 17921.10, 
17922, 1 7922.6, )/922.12,37922.14, 1/922.15, 17926, 
17927, 17928, 17958.12, 18938.3, 18944.11 and 19990; 
and Government Code Section 12955, 1. 


Reference—Business and Professions Code Division 5, 
Health and Safety Code Sections 17000 through 
17062.5, 17910 through 17995.5, 18200 through 
18700, 18860 through 18874, 18938.6, 18941, 19890, 
19891, 19892 and 19960 through 19997; Civil Code 
Sections 832, 1101.4, 1101.5 and 1954,201, 1954.202 
and 5551; Government Code Sections 8698.4, 12955.1 
and 12955.1.1. California Code of Regulations, Title 
20, Sections 1605.1, 1605.3 and 1607. 


1.8.2.1.2 Housing accessibility. 


Application—Covered multifamily dwellings as 
defined in Chapter 2 of the California Building Code, 
including but not limited to, lodging houses, dormito- 
ries, timeshares, condominiums, shelters for homeless 
persons, congregate residences, apartments, dwellings, 
employee housing, factory-built housing and other 
types of dwellings containing sleeping accommodations 
with or without common toilet or cooking facilities. 


Sections of this code identified by the abbreviation 
“HCD 1-AC” require specific accommodations for 
persons with disabilities as defined in Chapter 2 of the 
California Building Code. The application of such pro- 
visions shall be in conjunction with other requirements 
of the California Building Code, and apply only to 
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newly constructed covered multifamily dwellings as 
defined in Chapter 2 of the California Building Code. 
“HCD 1-AC” applications include, but are not limited 
to, the following: 


1, All newly constructed covered multifamily dwell- 
ings as defined in Chapter 2 of the California 
Building Code. 


2. New common use areas as defined in Chapter 2 
of the California Building Code, serving existing 
covered multifamily dwellings. 


3. Additions to existing buildings, where the addi- 
tion alone meets the definition of covered multi- 
family dwellings as defined in Chapter 2 of the 
California Building Code. 


4. New common use areas serving new covered 
multifamily dwellings. 


5. Where any portion of a building’s exterior is pre- 
served, but the interior of the building is 
removed, including all structural portions of 
floors and ceilings, the building is considered a 
new building for determining the application of 
Chapter 11A of the California Building Code. 


“HCD 1-AC” building standards generally do not 
apply to public use areas or public accommodations 
such as hotels and motels, and public housing. Public 
use areas, public accommodations and public housing, 
as defined in Chapter 2 of the California Building 
Code, are subject to the Division of the State Architect 
(DSA-AC) in Chapter 11B of the California Building 
Code, and are referenced in Section 1.9.1, 


Enforcing agency—Local building department or the 
Department of Housing and Community Development. 


Authority cited—Health and Safety Code Sections 
17040, 17920.9, 17921, 17921.5, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17922.14, 17926, 17927, 
17928, 17958.12, 18938.3, 18944.11 and 19990; and 
Government Code Sections 12955.1 and 12955. 1.1. 


Reference—Health and Safety Code Sections 17000 
through 17062.5, 17910 through 17995.5, 18200 
through 18700, 18860 through 18874, 18938.6, 18941 
and Sections 19960 through 19997; Civil Code Sec- 
tions 1101.4, 1101.5, 1954.201 and 1954.202; and 
Government Code Sections 12955.1 and 12955.1.1. 
California Code of Regulations, Title 20, Sections 
1605.1, 1605.3 and 1607. 


1,8.2.1.3 Permanent buildings in mobilehome parks and 
special occupancy parks. 


Application—Permanent buildings, and permanent 
accessory buildings or structures, constructed within 
mobilehome parks and special occupancy parks that 
are under the control and ownership of the park opera- 
tor. Sections of this code which pertain to applications 
listed in this section are identified using the abbrevia- 
tion “HCD 2.” 


Enforcing agency—The Department of Housing and . 


Community Development, local building department or 
other local agency that has assumed responsibility for 
the enforcement of Health and Safety Code, Division 
13, Part 2.1, commencing with Section 18200 for 
mobilehome parks and Health and Safety Code, Divi- 
sion 13, Part 2.3, commencing with Section 18860 for 
special occupancy parks. 


Authority cited—Health and Safety Code Sections 
17040, 17920.9, 17921, 17921.5, 17921.6, 17921.10, 
17922, 17922.6, 17922.12, 17922.14, 17922.15, 17926, 
17927, 17928, 17958.12, 18552, 18554, 18620, 18630, 
18640, 18670, 18690, 18691, 18865, 18871.3, 18871.4, 
18873, 18873.1 through 18873.5, 18938.3, 18944.11 
and 19990; and Government Code Section 12955, 1, 


Reference—Health and Safety Code Sections 17000 
through 17062.5, 17910 through 17995.5, 18200 
through 18700, 18860 through 18874, 15938.6, 18941, 
19890, 19891, 19892 and Sections 19960 through 
19997; Civil Code Sections 1101.4, 1101.5 and 
1954.201; and Government Code Sections 12955.1 and 
12955.1.1; and Title 25, Sections 1042 and 2042. 


SECTION 1.8.3 
LOCAL ENFORCING AGENCY 


1.8.3.1 Duties and powers. The building department of every 
city, county, or city and county shall enforce all the provi- 
sions of law, this code, and the other rules and regulations 
promulgated by the Department of Housing and Community 
Development pertaining to the installation, erection, con- 
struction, reconstruction, movement, enlargement, conver- 
sion, alteration, repair, removal, demolition or arrangement 
of apartments, condominiums, hotels, motels, lodging houses 
and dwellings, including accessory buildings, facilities and 
uses thereto. 


For additional information regarding the use and occu- 
pancy of existing buildings and appurtenant structures, see 
California Code of Regulations, Title 25, Division 1, Chapter 
1, Subchapter 1, commencing with Article 1, Section 1. 


1.8.3.2 Laws, rules and regulations. Other than the building 
standards contained in this code, and notwithstanding other 
provisions of law, the statutory authority and location of the 
laws, rules and regulations to be enforced by local enforcing 
agencies are listed by statute in Sections 1.8.3.2.1 through 
1.8.3.2.5 below: 


1,8.3.2.1 State Housing Law. Refer to the State Housing 
Law, California Health and Safety Code, Division 13, Part 
1.5, commencing with Section 17910 and California Code 
of Regulations, Title 25, Division 1, Chapter 1, Subchap- 
ter 1, commencing with Section 1, for the erection, con- 
struction, reconstruction, movement, enlargement, 
conversion, alteration, repair, removal, demolition or 
arrangement of apartments, condominiums, hotels, motels, 
lodging houses and dwellings, including accessory build- 
ings, facilities and uses thereto. 
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1.8.3.2.2. Mobilehome Parks Act. Refer to the Mobile- 
home Parks Act, California Health and Safety Code, Divi- 
sion 13, Part 2.1, commencing with Section 18200 and 
California Code of Regulations, Title 25, Division 1, 
Chapter 2, commencing with Section 1000 for mobilehome 
park administrative and enforcement authority, permits, 
plans, fees, violations, inspections and penalties both 
within and outside mobilehome parks. ~ 


Exception: Mobilehome parks where the Department 

of Housing and Community Development is the enforc- 

ing agency. 
1,8.3.2.3 Special Occupancy Parks Act. Refer to the Spe- 
cial Occupancy Parks Act, California Health and Safety 
Code, Division 13, Part 2.3, commencing with Section 
18860 and California Code of Regulations, Title 25, Divi- 
sion 1, Chapter 2.2, commencing with Section 2000 for 
special occupancy park administrative and enforcement 
authority, permits, fees, violations, inspections and penal- 
ties both within and outside of special occupancy parks. 


Exception: Special occupancy parks where the Depart- 

ment of Housing and Community Development is the 

enforcing agency. 
1,8.3.2.4 Employee Housing Act. Refer to the Employee 
Housing Act, California Health and Safety Code, Division 
13, Part 1, commencing with Section 17000 and Califor- 
nia Code of Regulations, Title 25, Division 1, Chapter 1, 
Subchapter 3, commencing with Section 600 for employee 
housing administrative and enforcement authority, per- 
mits, fees, violations, inspections and penalties. 


1,8.3.2.5 Factory-Built Housing Law. Refer to the Factory- 
Built Housing Law, California Health and Safety Code, 
Division 13, Part 6, commencing with Section 19960 and 
California Code of Regulations, Title 25, Division 1, Chap- 
ter 3, Subchapter 1, commencing with Section 3000 for fac- 
tory-built housing administrative and enforcement authority, 
permits, fees, violations, inspections and penalties. 


SECTION 1.8.4 
PERMITS, FEES, APPLICATIONS AND INSPECTIONS 


1.8.4.1 Permits. A written construction permit shall be 
obtained from the enforcing agency prior to the erection, 
construction, reconstruction, installation, moving or alter- 
ation of any building or structure. 


Exceptions: 


1. Work exempt from permits as specified in Chapter 1, 
Division IT, Scope and Administration, Section 105.2. 


2. Changes, alterations or repairs of a minor nature not 
affecting structural features, egress, sanitation, safety 
or accessibility as determined by the enforcing agency. 


3. Retroactive permits issued in accordance with 
Health and Safety Code Section 17958. 12. 


Exemptions from permit requirements shall not be deemed 
to grant authorization for any work to be done in any manner 
in violation of other provisions of law or this code. 
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1.8.4.2 Fees. Subject to other provisions of law, the govern- 
ing body of any city, county, or city and county may prescribe 
fees to defray the cost of enforcement of rules and regulations 
promulgated by the Department of Housing and Community 
Development. The amount of the fees shall not exceed the 
amount reasonably necessary to administer or process per- 
mits, certificates, forms or other documents, or to defray the 
costs of enforcement. For additional information, see the 
State Housing Law, Health and Safety Code, Division 13, 
Part 1.5, Section 17951 and California Code of Regulations, 
Title 25, Division 1, Chapter 1, Subchapter 1, Article 3, com- 
mencing with Section 6. 


1.8.4.3 Plan review and time limitations. Subject to other 
provisions of law, provisions related to plan checking, prohi- 
bition of excessive delays and contracting with or employ- 
ment of private parties to perform plan checking are set forth 
in the State Housing Law, Health and Safety Code Section 
17960.1, and for employee housing, in Health and Safety 
Code Section 17021. 


1,8.4.3.1 Retention of plans. The building department of 
every city, county, or city and county shall maintain an offi- 
cial copy, microfilm, electronic or other type of photographic 
copy of the plans of every building, during the life of the 
building, for which the department issued a building permit. 


Exceptions: 


1. Single or multiple dwellings not more than two 
stories and basement in height. 


2. Garages and other structures appurtenant to 
buildings listed in Exception 1. 


3. Farm or ranch buildings appurtenant to build- 
ings listed in Exception 1. 


4. Any one-story building where the span between 
bearing walls does not exceed 25 feet (7620 mm), 
except a steel frame or concrete building. 


All plans for common interest developments as defined in 
Section 4100 of the California Civil Code shall be retained. 
For additional information regarding plan retention and 
reproduction of plans by an enforcing agency, see Health 
and Safety Code Sections 19850 through 19852. 


1.8.4.4 Inspections. Construction or work for which a permit 
is required shall be subject to inspection by the building offi- 
cial, and such construction or work shall remain accessible 
and exposed for inspection purposes until approved. 
Approval as a result of an inspection shall not be construed 
to be an approval of a violation of the provisions of this code 
or other regulations of the Department of Housing and Com- 
munity Development. Required inspections are listed in 
Chapter 1, Division II, Scope and Administration, Sections 
109.3.1 through 109.3.11. 


SECTION 1.8.5 
RIGHT OF ENTRY FOR ENFORCEMENT 


1.8.5.1 General. Subject to other provisions of law, officers 
and agents of the enforcing agency may enter and inspect pub- 
lic and private properties to secure compliance with the rules 
and regulations promulgated by the Department of Housing 
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and Community Development. For limitations and additional 
information regarding enforcement, see the following: 


1. For applications subject to the State Housing Law as 
referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, com- 
mencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchap- 
ter 1, commencing with Section 1. 


2. For applications subject to the Mobilehome Parks Act 
as referenced in Section 1.8.3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, com- 
mencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commenc- 
ing with Section 1000. 


3. For applications subject to the Special Occupancy 
Parks Act as referenced in Section 1.8.3.2.3 of this 
code, refer to Health and Safety Code, Division 13, 
Part 2.3, commencing with Section 18860 and Califor- 
nia Code of Regulations, Title 25, Division 1, Chapter 
2.2, commencing with Section 2000. 


4, For applications subject to the Employee Housing Act 
as referenced in Section 1.8.3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commenc- 
ing with Section 17000 and California Code of Regula- 
tions, Title 25, Division 1, Chapter 1, Subchapter 3, 
commencing with Section 600. 


5. For applications subject to the Factory-Built Housing 
Law as referenced in Section 1.8.3.2.5 of this code, 
refer to Health and Safety Code, Division 13, Part 6, 
commencing with Section 19960 and California Code 
of Regulations, Title 25, Division 1, Chapter 3, Sub- 
chapter 1, commencing with Section 3000. 


SECTION 1.8.6 
LOCAL MODIFICATION BY 
ORDINANCE OR REGULATION 


1.8.6.1 General. Subject to other provisions of law, a city, 
county, or city and county may make changes to the provi- 
sions adopted by the Department of Housing and Community 
Development. If any city, county, or city and county does not 
amend, add or repeal by local ordinances or regulations the 
provisions published in this code or other regulations pro- 
mulgated by the Department of Housing and Community 
Development, those provisions shall be applicable and shall 
become effective 180 days after publication by the California 
Building Standards Commission. Amendments, additions and 
deletions to this code adopted by a city, county, or city and 
county pursuant to California Health and Safety Code Sec- 
tions 17958.5, 17958.7 and 18941.5, together with all appli- 
cable portions of this code, shall also become effective 180 
days after publication of the California Building Standards 
Code by the California Building Standards Commission. 


1.8.6.2 Findings, filings and rejections of local modifica- 
tions. Prior to making any modifications or establishing more 
restrictive building standards, the governing body shall make 
express findings and filings, as required by California Health 
and Safety Code Section 17958.7, showing that such modifi- 
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cations are reasonably necessary due to local climatic, geo- 
logical or topographical conditions. No modification shall 
become effective or operative unless the following require- 
ments are met: 


1. The express findings shall be made available as a pub- 
lic record. 


2. A copy of the modification and express finding, each 
document marked to cross-reference the other, shall be 
filed with the California Building Standards Commis- 
sion for a city, county, or city and county and with the 
Department of Housing and Community Development 
for fire protection districts. 


3. The California Building Standards Commission has not 
rejected the modification or change. 


Nothing in this section shall limit the authority of fire pro- 
tection districts pursuant to California Health and Safety 
Code Section 13869. 7(a). 


SECTION 1.8.7 
ALTERNATE MATERIALS, DESIGNS, 
TESTS AND METHODS OF CONSTRUCTION 


1.8.7.1 General. The provisions of this code, as adopted by 
the Department of Housing and Community Development are 
not intended to prevent the use of any alternate material, 
appliance, installation, device, arrangement, design or 
method of construction not specifically prescribed by this 
code. Consideration and approval of alternates shall comply 
with Section 1.8.7.2 for local building departments and Sec- 
tion 1.8.7.3 for the Department of Housing and Community 
Development. 


1.8.7.2 Local building departments. The building department 
of any city, county, or city and county may approve alternates 
for use in the erection, construction, reconstruction, move- 
ment, enlargement, conversion, alteration, repair, removal, 
demolition or arrangement of apartments, condominiums, 
hotels, motels, lodging houses, dwellings or accessory struc- 
tures, except for the following: 


1. Structures located in mobilehome parks as defined in 
California Health and Safety Code Section 18214. 


2. Structures located in special occupancy parks as 
defined in California Health and Safety Code Section 
18862. 43. 


3. Factory-built housing as defined in California Health 
and Safety Code Section 19971. 


1.8.7.2.1 Approval of alternates. The consideration and 
approval of alternates by a local building department 
shall comply with the following procedures and limita- 
tions: 


I. The approval shall be granted on a case-by-case 
basis. 


2. Evidence shall be submitted to substantiate claims 
that the proposed alternate, in performance, safety 
and protection of life and health, conforms to, or is 
at least equivalent to, the standards contained in this 
code and other rules and regulations promulgated 
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Development. 
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The local building department may require tests 
performed by an approved testing agency at the 
expense of the owner or owner’s agent as proof of 
compliance. 


4, If the proposed alternate is related to accessibility in 
covered multifamily dwellings or in facilities serving 
covered multifamily dwellings as defined in Chapter 
2 of the California Building Code, the proposed 
alternate must also meet the threshold set for equiv- 
alent facilitation as defined in Chapter 2 of the Cali- 

fornia Building Code. 


For additional information regarding approval of 
alternates by a building department pursuant to the State 
Housing Law, see California Health and Safety Code Sec- 
tion 17951(e) and California Code of Regulations, Title 
25, Division 1, Chapter 1, Subchapter 1. 


1.8.7.3 Department of Housing and Community Develop- 
ment. The Department of Housing and Community Develop- 
ment may approve alternates for use in the erection, 
construction, reconstruction, movement, enlargement, con- 
version, alteration, repair, removal or demolition of apart- 
ments, condominiums, hotels, motels, lodging houses, 
dwellings or accessory structures thereto and permanent 
buildings in mobilehome parks and special occupancy parks. 
The consideration and approval of alternates shall comply 
with the following: 


1. The department may require tests at the expense of the 
owner or owner’s agent to substantiate compliance 
with the California Building Standards Code. 


2. The approved alternate shall, for its intended purpose, 
be at least equivalent in performance and safety to the 
materials, designs, tests or methods of construction 
prescribed by this code. 


SECTION 1.8.8 
APPEALS BOARD 


1.8.8.1 General. Every city, county, or city and county shall 
establish a process to hear and decide appeals of orders, 
decisions and determinations made by the enforcing agency 
relative to the application and interpretation of this code and 
other regulations governing construction, use, maintenance 
and change of occupancy. The governing body of any city, 
county, or city and county may establish a local appeals 
board and a housing appeals board to serve this purpose. 
Members of the appeals board(s) shall not be employees of 
the enforcing agency and shall be knowledgeable in the 
applicable building codes, regulations and ordinances as 
determined by the governing body of the city, county, or city 
and county. 


Where no such appeals boards or agencies have been 
established, the governing body of the city, county, or city 
and county shall serve as the local appeals board or housing 
appeals board as specified in California Health and Safety 
Code Sections 17920.5 and 17920.6. 
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1.8.8.2 Definitions. The following terms shall for the pur- 
poses of this section have the meaning shown. 


HOUSING APPEALS BOARD. The board or agency of a 
city, county, or city and county which is authorized by the 
governing body of the city, county, or city and county to 
hear appeals regarding the requirements of the city, county, 
or city and county relating to the use, maintenance and 
change of occupancy of buildings and structures, including 
requirements governing alteration, additions, repair, demo- 
lition and moving. In any area in which there is no such 
board or agency, “Housing appeals board” means the local 
appeals board having jurisdiction over the area. 


LOCAL APPEALS BOARD. The board or agency of a 
city, county, or city and county which is authorized by the 
governing body of the city, county, or city and county to 
hear appeals regarding the building requirements of the 
city, county, or city and county. In any area in which there 
is no such board or agency, “Local appeals board” means 
the governing body of the city, county, or city and county 
having jurisdiction over the area. 


1.8.8.3 Appeals. Except as otherwise provided in law, any 
person, firm or corporation adversely affected by a decision, 
order or determination by a city, county, or city and county 
relating to the application of building standards published in 
the California Building Standards Code, or any other appli- 
cable rule or regulation adopted by the Department of Hous- 
ing and Community Development, or any lawfully enacted 
ordinance by a city, county, or city and county, may appeal 
the issue for resolution to the local appeals board or housing 
appeals board as appropriate. 


The local appeals board shall hear appeals relating to 
new building construction and the housing appeals board 
shall hear appeals relating to existing buildings. 


SECTION 1.8.9 
UNSAFE BUILDINGS OR STRUCTURES 


1.8.9.1 Authority to enforce. Subject to other provisions of law, 
the administration, enforcement, actions, proceedings, abate- 
ment, violations and penalties for unsafe buildings and struc- 
tures are contained in the following statutes and regulations: 


1. For applications subject to the State Housing Law as 
referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, com- 
mencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchap- 
ter 1, commencing with Section 1. For enforcement 
related to accessory dwelling units, see Health and 
Safety Code Section 17980.12 operative until January 
1, 2035. 


2. For applications subject to the Mobilehome Parks Act 
as referenced in Section 1.8.3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, com- 
mencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commenc- 
ing with Section 1000. 


3. For applications subject to the Special Occupancy 
Parks Act as referenced in Section 1.8.3.2.3 of this 
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code, refer to Health and Safety Code, Division 13, 
Part 2.3, commencing with Section 18860 and Califor- 
nia Code of Regulations, Title 25, Division 1, Chapter 
2.2, commencing with Section 2000. 


4. For applications subject to the Employee Housing Act 
as referenced in Section 1.8.3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commenc- 
ing with Section 17000 and California Code of Regula- 
tions, Title 25, Division 1, Chapter 1, Subchapter 3, 
commencing with Section 600. 


5. For applications subject to the Factory-Built Housing 
Law as referenced in Section 1.8.3.2.5 of this code, 
refer to Health and Safety Code, Division 13, Part 6, 
commencing with Section 19960 and California Code 
of Regulations, Title 25, Division 1, Chapter 3, Sub- 
chapter 1, commencing with Section 3000. 


1.8.9.2 Actions and proceedings. Subject to other provisions 
of law, punishments, penalties and fines for violations of 
building standards are contained in the following statutes 
and regulations: 


1. For applications subject to the State Housing Law as 
referenced in Section 1.8.3.2.1 of this code, refer to 
Health and Safety Code, Division 13, Part 1.5, com- 
mencing with Section 17910 and California Code of 
Regulations, Title 25, Division 1, Chapter 1, Subchap- 
ter 1, commencing with Section 1, 


2. For applications subject to the Mobilehome Parks Act 
as referenced in Section 1.8.3.2.2 of this code, refer to 
Health and Safety Code, Division 13, Part 2.1, com- 
mencing with Section 18200 and California Code of 
Regulations, Title 25, Division 1, Chapter 2, commenc- 
ing with Section 1000. 


3. For applications subject to the Special Occupancy 
Parks Act as referenced in Section 1.8.3.2.3 of this 
code, refer to Health and Safety Code, Division 13, 
Part 2.3, commencing with Section 18860 and Califor- 
nia Code of Regulations, Title 25, Division 1, Chapter 
2.2, commencing with Section 2000. 


4, For applications subject to the Employee Housing Act 
as referenced in Section 1.8.3.2.4 of this code, refer to 
Health and Safety Code, Division 13, Part 1, commenc- 
ing with Section 17000 and California Code of Regula- 
tions, Title 25, Division 1, Chapter 1, Subchapter 3, 
commencing with Section 600. 


5. For applications subject to the Factory-Built Housing 
Law as referenced in Section 1.8.3.2.5 of this code, 
refer to Health and Safety Code, Division 13, Part 6, 
commencing with Section 19960 and California Code 
of Regulations, Title 25, Division 1, Chapter 3, Sub- 
chapter 1, commencing with Section 3000. 


SECTION 1.8.10 
OTHER BUILDING REGULATIONS 


1.8.10.1 Existing structures. Notwithstanding other provi- 
sions of law, the replacement, retention and extension of 
original materials and the use of original methods of con- 
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struction for any existing building or accessory structure, or 
portions thereof, shall be permitted in accordance with the 
provisions of this code as adopted by the Department of 
Housing and Community Development. For additional infor- 
mation, see California Health and Safety Code, Sections 
17912, 17920.3, 17922 and 17958.8. 


1,8.10.2 Moved structures. Subject to the requirements of 
California Health and Safety Code Sections 17922, 17922.3 
and 17958.9, local ordinances or regulations relating to a 
moved residential building or accessory structure thereto, 
shall permit the replacement, retention and extension of orig- 
inal materials and the use of original methods of construction 
so long as the structure does not become or continue to be a 
substandard building. 


SECTION 1.9 
DIVISION OF THE STATE ARCHITECT 


1.9.1 Division of the State Architect—Access Compliance - 
Reserved. 


Buildings or facilities where accessibility is required for 
applications listed in California Code of Regulations, Title 24, 
Part 2 (California Building Code), Chapter 1, Section 1.9.1 
regulated by the Division of the State Architect—Access Com- 
pliance shall comply with Title 24, Part 2, Chapter 11A or 
11B, as applicable under authority cited by CA Government 
Code Section 4450 and in reference cited by CA Government 
Code Sections 4450 through 4461, 12955.1(c), and CA Health 
and Safety Code Sections 18949.1, 19952 through 19959. 


1.9.1.1 Adopting agency identification. Division of the 
State Architect-Access Compliance amendments in this 
code appear preceded with the acronym [DSA-AC]. 


1.9.2 Division of the State Architect-Structural Safety. 


1.9.2.1 DSA-SS Division of the State Architect-Struc- 
tural Safety. 


Application—Public elementary and _ secondary 
schools, community colleges and state-owned or state- 
leased essential services buildings. 


Enforcing agency—The Division of the State Archi- 
tect—Structural Safety [DSA-SS] has been delegated 
the responsibility and authority by the Department of 
General Services to review and approve the design and 
observe the construction of public elementary and sec- 
ondary schools, community colleges and state-owned 
or state-leased essential services buildings. 


Authority cited—Education Code Section 17310 and 
81142 and Health and Safety Code Section 16022. 


Reference—Education Code Sections 17280 through 
17317, and 81130 through 81147 and Health and 
Safety Code Sections 16000 through 16023. 


1.9.2.1.1 Applicable administrative standards. 
1, Title 24, Part 1, California Code of Regulations: 


1.1. Sections 4-301 through 4-355, Group 1, and 
Sections 4-401 through 4-435, Group 2, 
Chapter 4, for public elementary and sec- 
ondary schools and community colleges. 
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1.2. Sections 4-201 through 4-249, Chapter 4, 
for state-owned or state-leased essential 
services buildings. 


2. Title 24, Part 2, California Code of Regulations: 
[applies to public elementary and secondary 
schools, community colleges and state-owned or 
state-leased essential services building(s) ]: 


2.1. Sections 1.1 and 1.9.2.1 of Chapter 1, Divi- 
sion I 


2.2. Sections 102.1, 102.2, 102.3, 102.4, 102.5, 
106.1, 107.2.5 and 110.3.6 of Chapter 1, 
Division I. 


3. Title 24, Part 10, California Code of Regula- 
tions: [applies to public elementary and second- 
ary schools, community colleges and state-owned 
or state-leased essential services building(s)]: 


3.1, Sections 1.1 and 1.9.2.1 of Chapter 1, Divi- 
sion I. 


3.2. Sections 101.8.1, 106.2.5 and 109.3.6 of 
Chapter 1, Division II. 


1.9.2.1.2 Applicable building standards. California 
Building Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 
10, 11 and 12, California Code of Regulations, for 
school buildings, community colleges and state-owned 
or state-leased essential service buildings. 


The provisions of Title 24, Part 10, as adopted and 
amended by the Division of the State Architect—Struc- 
tural Safety [DSA-SS], shall apply to the applications 
listed in Section 1.9.2.1. 


The Division of the State Architect—Structural 
Safety [DSA-SS] adopts the following building stan- 
dards in Title 24, Part 10: 


Chapters 1, 3 and 5, 


1.9.2.1.3 Amendments. Division of the State Archi- 
tect—Structural Safety amendments in this code 
appear preceded with the acronym [DSA-SS]. 


Exception: Chapter 3, Sections 317-323-DSA-SS 
adopts these sections without the use of the DSA-SS 
acronym. 


1,9.2.1.4 Reference to other chapters. For public 
schools, where reference is made to sections in Chap- 
ters 16, 17, 18, 19, 21 or 22 of the California Building 
Code, the provisions in Chapters 16A, 17A, 18A, 194, 
21A and 22A of the California Building Code, respec- 
tively, shall apply instead. 


1.9.2.2. DSA-SS/CC_ Division of the State Architect- 
Structural Safety/Community Colleges. 


Application—Community Colleges. The Division of the 
State Architect has been delegated the authority by the 
Department of General Services to promulgate alter- 
nate building standards for application to community 
colleges, which a community college may elect to use in 
lieu of standards promulgated by DSA-SS in accor- 
dance with Section 1.9.2.1. 
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Enforcing agency—Division of the State Architect- 
Structural Safety/Community Colleges [DSA-SS/CC]. 


The Division of the State Architect has been dele- 
gated the authority by the Department of General Ser- 
vices to review and approve the design and oversee 
construction of community colleges electing to use the 
alternative building standards as provided in this sec- 
tion. 


Authority cited—Education Code Section 81053. 


Reference—Education Code Sections 81052, 81053 
and 81130 through 81147. 


1,9,2.2,1 Applicable administrative standards. 
1. Title 24, Part 1, California Code of Regulations: 


1.1. Sections 4-301 through 4-355, Group 1, 
and Sections 4-401 through 4-435, Group 
2, Chapter 4. 


2. Title 24, Part 2, California Code of Regulations: 


2.1. Sections 1.1 and 1.9.2.2 of Chapter 1, Divi- 
sion I, 


2.2. Sections 102.1, 102.2, 102.3, 102.4, 102.5, 
106.1, 107.2.5 and 110.3.6 of Chapter 1, 
Division I. 

3. Title 24, Part 10, California Code of Regula- 
tions: [applies to public elementary and second- 
ary schools, community colleges and state-owned 
or state-leased essential services building(s)]: 


3.1. Sections 1.1 and 1.9.2.1 of Chapter 1, Divi- 
sion I, 


3.2. Sections 101.8.1, 106.2.5 and 109.3.6 of 
Chapter 1, Division II. 


1,9.2.2.2 Applicable building standards. California 
Building Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 
10, 11 and 12, California Code of Regulations. 


The provisions of Title 24, Part 10, as adopted and 
amended by the Division of the State Architect—Struc- 
tural Safety/Community Colleges [DSA-SS/CC], shall 
apply to the applications listed in Section 1.9.2.2. 


The Division of the State Architect—Structural 
Safety/Community Colleges [DSA-SS/CC] adopts the 
following building standards in Title 24, Part 10: 


Chapters 1, 3 and 5, 


1,9.2.2.3 Amendments. Division of the State Archi- 
tect—Structural Safety/Community Colleges amend- 
ments in this code appear preceded with the acronym 
[DSA-SS/CC]. 


Exception: Chapter 3, Sections 317-323—DSA- 
SS/CC adopts these sections without the use of the 
DSA-SS/CC acronym. 


1,9,2.2.4 Reference to other chapters. For community 
colleges, where reference is made to sections in Chap- 
ters 17 or 18 of the California Building Code, the 
provisions in Chapters 17A and 18A of the California 
Building Code, respectively, shall apply instead. 
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SECTION 1.10 
OFFICE OF STATEWIDE HEALTH 
PLANNING AND DEVELOPMENT 


1.10.1 OSHPD 1 and OSHPD IR. Specific scope of applica- 
tion of the agency responsible for enforcement, enforcement 
agency and the specific authority to adopt and enforce such 
provisions of this code, unless otherwise stated. 


Application [OSHPD 1] General acute care hospital 
buildings. [OSHPD IR] Nonconforming hospital SPC or 
freestanding buildings that have been removed from acute 
care service. 


Enforcing agency—Office of Statewide Health Planning 
and Development (OSHPD). The office shall enforce the 
Division of the State Architect—Access Compliance regu- 
lations and the regulations of the Office of the State Fire 
Marshal for the above-stated facility types. 


1.10,1,1 Applicable administrative standards. 


1. Title 24, Part 1, California Code of Regulations: 
Chapters 6 and 7. 


2. Title 24, Part 2, California Code of Regulations: 
Sections 1.1 and 1.10, Chapter 1, Division I, and as 
indicated in the adoption matrix for Chapter 1, Divi- 
sion II. 


1,10.1,2 Applicable building standards. California Building 
Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 10 and 11, 


The provisions of Title 24, Part 10, as adopted and 
amended by OSHPD, shall apply to the applications listed 
in Section 1.10.1, 


OSHPD 1 adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3A, 4A and 5A. 


OSHPD IR adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3, 4 and 5. 


1,10,1.3 Identification of amendments. For applications 
listed in Section 1.10.1, amendments in this code appear in 
this code preceded with the acronym [OSHPD 1], unless 
the entire chapter is applicable. For nonconforming hos- 
pital buildings removed from acute-care service, amend- 
ments are preceded with the acronym [OSHPD IR]. 


1,10.1,4 Reference to other chapters. Where reference is 
made within this code to sections in Chapters 3, 4 and 5, 
the respective section in Chapters 3A, 4A and 5A, shall 
apply instead for hospital buildings under OSHPD 1. 


Authority—Health and Safety Code Sections 127010, 
127015, 1275 and 129850. 


References—Health and Safety Code Sections 19958, 
127010, 127015, 129680, 1275 and 129675 through 
130070. 


1.10.2 OSHPD 2, Specific scope of application of the agency 
responsible for enforcement, enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


Application—Skilled nursing facility and intermediate 
care facility buildings. 


1-14 


Enforcing agency—Office of Statewide Health Planning 
and Development (OSHPD). The office shall enforce the 
Division of the State Architect—Access Compliance regu- 
lations and the regulations of the Office of the State Fire 
Marshal for the above-stated facility types. 


1.10.2.1 Applicable administrative standards. 


1. Title 24, Part 1, California Code of Regulations: 
Chapter 7. 

2. Title 24, Part 2, California Code of Regulations: 
Sections 1.1 and 1.10, Chapter 1, Division I, and as 
indicated in the adoption matrix for Chapter 1, Divi- 
sion IT, 

1,10,2.2 Applicable building standards. California Building 
Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 10 and 11. 
The provisions of Title 24, Part 10, as adopted and 
amended by OSHPD, shall apply to the applications listed 
in Section 1.10.2. 
OSHPD 2 adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3, 4 and 5, 
1.10.2.3 Identification of amendments. For applications 
listed in Section 1.10.2, amendments in this code appear in 
this code preceded with the acronym [OSHPD 2], unless 
the entire chapter is applicable. 


Authority—Health and Safety Code Sections 127010, 
127015, 1275 and 129850. 


References—Health and Safety Code Sections 127010, 
127015, 1275 and 129680. 
1.10.3 OSHPD 3. Specific scope of application of the agency 
responsible for enforcement, enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


Application—Licensed clinics and any freestanding build- 
ing under a hospital license where outpatient clinical ser- 
vices are provided. 


Enforcing agency—Local building department. 
1.10.3.1 Applicable administrative standards. 

1, Title 24, Part 1, California Code of Regulations: 
Chapter 7. 

2. Title 24, Part 2, California Code of Regulations: 
Sections 1.1 and 1,10, Chapter 1, Division I, and as 
indicated in the adoption matrix for Chapter 1, Divi- 
sion I. 

1,10.3.2 Applicable building standards. California Building 
Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 10 and 11, 
The provisions of Title 24, Part 10, as adopted and 
amended by OSHPD, shall apply to the applications listed 
in Section 1.10.3. 
OSHPD 3 adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3, 4 and 5. 

Authority—Health and Safety Code Sections 127010, 

127015 and 1226. 

References—Health and Safety Code Sections 127010, 


127015, 129885 and 1226, Government Code Section 
54350 and State Constitution Article 11, Section 7. 
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1.10.4 OSHPD 4. Specific scope of application of the agency 
responsible for enforcement, enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


Application—Correctional treatment centers. 


Enforcing agency—Office of Statewide Health Planning 
and Development (OSHPD). The office shall enforce the 
Division of the State Architect—Access Compliance regu- 
lations and the regulations of the Office of the State Fire 
Marshal for the above-stated facility types. 


1,10.4.1 Applicable administrative standards. 


1. Title 24, Part 1, California Code of Regulations: 
Chapter 7. 


2. Title 24, Part 2, California Code of Regulations: 
Sections 1.1 and 1.10, Chapter 1, Division I, and as 
indicated in the adoption matrix for Chapter 1, Divi- 
sion IT. 


1.10.4.2 Applicable building standards. California Build- 
ing Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 10 and 
eh 


The provisions of Title 24, Part 10, as adopted and 
amended by OSHPD, shall apply to the applications listed 
in Section 1.10.4. 


OSHPD 4 adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3, 4 and 5. 


1,10.4.3 Identification of amendments. For applications 
listed in Section 1.10.4, amendments in this code appear in 
this code preceded with the acronym [OSHPD 4], unless 
the entire chapter is applicable. 


Authority—Health and Safety Code Sections 127010, 
127015, 1275 and 129790. 


References—Health and Safety Code Sections 127010, 
127015, 1275 and 129674 through 130070. 


1.10.5 OSHPD 5. Specific scope of application of the agency 
responsible for enforcement, enforcement agency and the 
specific authority to adopt and enforce such provisions of this 
code, unless otherwise stated. 


Application—A cute psychiatric hospital buildings. 

Enforcing agency—Office of Statewide Health Planning 
and Development (OSHPD). The office shall also enforce 
the Division of the State Architect—Access Compliance 


regulations and the regulations of the Office of the State 
Fire Marshal for the above-stated facility type. 


1,10.5,1 Applicable administrative standards. 


1, Title 24, Part 1, California Code of Regulations: 
Chapter 7. 


2. Title 24, Part 2, California Code of Regulations: 
Sections 1.1 and 1.10, Chapter 1, Division I, and as 
indicated in the adoption matrix for Chapter 1, Divi- 
sion II. 


1,10.5.2 Applicable building standards. California Build- 
ing Standards Code, Title 24, Parts 2, 3, 4, 5, 6, 9, 10 and 
11. 
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The provision of Title 24, Part 2, as adopted and 
amended by OSHPD, shall apply to the applications listed 
in Section 1.10.5. 

OSHPD 5 adopts the following building standards in 
Title 24, Part 10: Chapters 2, 3, 4 and 5. 
1,10.5,3 Identification of amendments. For applications 


listed in Section 1.10.5, amendments appear in this code 
preceded with the acronym [OSHPD 5]. 


Authority—Health and Safety Code Sections 127010, 
127015, 1275 and 129850. 


References—Health and Safety Code Sections 127010, 
127015, 129680, 1275 and 129675 through 130070. 


SECTION 1.11 
OFFICE OF THE STATE FIRE MARSHAL 


1.11.1 SFM—Office of the State Fire Marshal. Specific 
scope of application of the agency responsible for enforce- 
ment, the enforcement agency and the specific authority to 
adopt and enforce such provisions of this code, unless other- 
wise stated. 

Application: 


Institutional, educational or any similar occupancy, Any 
building or structure used or intended for use as an asylum, 
jail, prison, mental hospital, hospital, sanitarium, home for 
the elderly, children’s nursery, children’s home or institution, 
school or any similar occupancy of any capacity. 


Authority cited—Health and Safety Code Section 13143. 
Reference—Health and Safety Code Section 13143. 


Assembly or similar place of assemblage. Any theater, 
dancehall, skating rink, auditorium, assembly hall, meeting 
hall, nightclub, fair building or similar place of assemblage 
where 50 or more persons may gather together in a building, 
room or structure for the purpose of amusement, entertain- 
ment, instruction, deliberation, worship, drinking or dining, 
awaiting transportation, or education. 


Authority cited—Health and Safety Code Section 13143. 
Reference—Health and Safety Code Section 13143. 
Small family day-care homes. 


Authority cited—Health and Safety Code Sections 
1597.45, 1597.54, 13143 and 17921. 


Reference—Health and Safety Code Section 13143. 
Large family day-care homes. 


Authority cited—Health and Safety Code Sections 
1597.46, 1597.54 and 17921. 


Reference—Health and Safety Code Section 13143. 
Residential facilities and residential facilities for the elderly. 

Authority cited—Health and Safety Code Section 13133. 

Reference—Health and Safety Code Section 13143. 
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| | Any state institution or other state-owned or specified state- 


occupied building. 


Specified state-occupied buildings. Any building, structure 
or area that meets any of the following criteria: 


1. A building where the state has contracted into a build- 
to-suit lease. 


2. A courthouse holding facility or trial court with a 
detention area. 


3. A building used by the Department of Corrections and 
Rehabilitation as a community correctional reentry 
center. 


4. 100 percent state occupied. 


5. State-occupied areas in a state-leased building that is a 
high-rise and is 75 percent of the net area floor space 
or more occupied by state entities. 


6. State-occupied areas that contain 5,000 square feet 
(465 m’) or more space of a state-leased Group H or 
Group L occupancy. 
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. A state-leased building with facilities with the primary 
purpose of housing state records and/or state artifacts 
of historical significance. 


8. Properties leased by California State University (CSU) 
or University of California (UC). 


9. State institutions and their real property. 
10. CAL FIRE occupied areas in leased building. 


11, State-leased facilities where the governing body’s fire 
protection services rely on an all-volunteer fire depart- 
ment. 


Except as provided in Items 1 through 11, buildings shall 
become the responsibility of the local jurisdiction. 


Authority cited—Health and Safety Code Sections 13108, 
13145, 13146, 16022.5 and 17921. 


Reference—Health and Safety Code Sections 13108, 
13143, 13145, 13146, 16022.5 and 17921. 


High-rise structures. 
Authority cited—Health and Safety Code Section 13211. 
Reference—Health and Safety Code Section 13143. 
Motion picture production studios. 


Authority cited—Health and Safety Code Section 
13143.1, 


Reference—Health and Safety Code Section 13143. 
Organized camps. 


Authority cited—Health and Safety Code Section 
18897. 3. 


Reference—Health and Safety Code Section 13143. 


Residential. All hotels, motels, lodging houses, apartment 
houses and dwellings, including congregate residences and 
buildings and structures accessory thereto. Multiple-story 
structures existing on January 1, 1975, let for human habita- 


tion, including and limited to, hotels, motels and apartment 
houses, less than 75 feet (22 860 mm) above the lowest floor 
level having building access, wherein rooms used for sleep- 
ing are let above the ground floor. 
Authority cited—Health and Safety Code Sections 
13143.2 and 17921. 


Reference—Health and Safety Code Section 13143. 


Residential care facilities. Certified family care homes, out- 
of-home placement facilities, halfway houses, drug and/or 
alcohol rehabilitation facilities and any building or structure 
used or intended for use as a home or institution for the hous- 
ing of any person of any age when such person is referred to 
or placed within such home or institution for protective social 
care and supervision services by any governmental agency. 


Authority cited—Health and Safety Code 
13143.6. 


Reference—Health and Safety Code Section 13143. 


Tents, awnings or other fabric enclosures used in connec- 
tion with any occupancy. 


Authority cited—Health and Safety Code Section 13116. 

Reference—Health and Safety Code Section 13143. 
Fire alarm devices, equipment and systems in connection 
with any occupancy. 

Authority cited—Health and Safety Code Section 13114. 

Reference—Health and Safety Code Section 13143. 
Hazardous materials. 

Authority cited—Health and Safety Code Section 

131439. 

Reference—Health and Safety Code Section 13143. 
Flammable and combustible liquids. 

Authority cited—Health and Safety Code 

13143.6. 

Reference—Health and Safety Code Section 13143. 
Public school automatic fire detection, alarm and sprinkler 
systems. 


Authority cited—Health and Safety Code Section 13143 
and California Education Code Article 7.5, Sections 
17074.50, 17074.52 and 17074. 54. 


Reference—Government Code Section 11152.5, Health 
and Safety Code Section 13143 and California Education 
Code Chapter 12.5, Leroy F. Greene School Facilities Act 
of 1998, Article 1. 


Wildland-Urban interface fire area. 


Authority cited—Health and Safety Code Sections 13143, 
13108.5(a) and 18949.2(b) and (c) and Government Code 
Section 51189. 


Reference—Health and Safety Code Sections 13143, Gov- 
ernment Code Sections 51176, 51177, 51178 and 51179 
and Public Resources Code Sections 4201 through 4204. 


Section 


Section 
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1.11.2 Duties and powers of the enforcing agency. 
1.11,.2.1 Enforcement. 


1.11.2.1.1 The responsibility for enforcement of build- 
ing standards adopted by the State Fire Marshal and 
published in the California Building Standards Code 
relating to fire and panic safety and other regulations 
of the State Fire Marshal shall except as provided in 
Section 1.11.2.1.2 be as follows: 


1. The city, county, or city and county with jurisdic- 
tion in the area affected by the standard or regu- 
lation shall delegate the enforcement of the 
building standards relating to fire and panic 
safety and other regulations of the State Fire 
Marshal as they relate to Group R-3 occupan- 
cies, as described in Section 1.1.3.1 or SFM Part 
2 California Building Code, Section 310.1, to 
either of the following: 


1.1. The chief of the fire authority of the city, 
county or city and county, or an authorized 
representative. 


1.2. The chief building official of the city, 
county or city and county, or an authorized 
representative. 


2. The chief of any city or county fire department or 
of any fire protection district, and authorized 
representatives, shall enforce within the jurisdic- 
tion the building standards and other regulations 
of the State Fire Marshal, except those described 
in Item I or 4. 


3. The State Fire Marshal shall have authority to 
enforce the building standards and other regula- 
tions of the State Fire Marshal in areas outside of 
corporate cities and districts providing fire pro- 
tection services. 


4, The State Fire Marshal shall have authority to 
enforce the building standards and other regula- 
tions of the State Fire Marshal in corporate cities 
and districts providing fire protection services on 
request of the chief fire official or the governing 
body. 


5. Any fee charged pursuant to the enforcement 
authority of this section shall not exceed the esti- 
mated reasonable cost of providing the service 
for which the fee is charged pursuant to Section 
66014 of the Government Code. 


1.11.2.1.2 Pursuant to Health and Safety Code Section 
13108, and except as otherwise provided in this sec- 
tion, building standards adopted by the State Fire Mar- 
shal published in the California Building Standards 
Code relating to fire and panic safety shall be enforced 
by the State Fire Marshal in all state-owned buildings, 
state-occupied buildings and state institutions through- 
out the state. Upon the written request of the chief fire 
official of any city, county, or fire protection district, 
the State Fire Marshal may authorize such chief fire 
official and his or her authorized representatives, in 
their geographical area of responsibility, to make fire 
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prevention inspections of state-owned or state-occu- 
pied buildings, other than state institutions, for the pur- 
pose of enforcing the regulations relating to fire and 
panic safety adopted by the State Fire Marshal pursu- 
ant to this section and building standards relating to 
fire and panic safety published in the California Build- 
ing Standards Code. Authorization from the State Fire 
Marshal shall be limited to those fire departments or 
fire districts which maintain a fire prevention bureau 
staffed by paid personnel. 


Pursuant to Health and Safety Code Section 13108, 
any requirement or order made by any chief fire official 
who is authorized by the State Fire Marshal to make 
fire prevention inspections of state-owned or State- 
occupied buildings, other than state institutions, may 
be appealed to the State Fire Marshal. The State Fire 
Marshal shall, upon receiving an appeal and subject to 
the provisions of Chapter 5 (commencing with Section 
18945) of Part 2.5 of Division 13 of the Health and 
Safety Code, determine if the requirement or order 
made is reasonably consistent with the fire and panic 
safety regulations adopted by the State Fire Marshal 
and building standards relating to fire and panic safety 
published in the California Existing Building Code. 


Any person may request a code interpretation from 
the State Fire Marshal relative to the intent of any reg- 
ulation or provision adopted by the State Fire Marshal. 
When the request relates to a specific project, occu- 
pancy or building, the State Fire Marshal shall review 
the issue with the appropriate local enforcing agency 
prior to rendering such code interpretation. 


1,11.2.1.3 Pursuant to Health and Safety Code Section 
13112, any person who violates any order, rule or reg- 
ulation of the State Fire Marshal is guilty of a misde- 
meanor punishable by a fine of not less than $100.00 or 
more than $500.00, or by imprisonment for not less 
than six months, or by both. A person is guilty of a sep- 
arate offense each day during which he or she commits, 
continues or permits a violation of any provision of, or 
any order, rule or regulation of, the State Fire Marshal 
as contained in this code. 


Any inspection authority who, in the exercise of his 
or her authority as a deputy State Fire Marshal, causes 
any legal complaints to be filed or any arrest to be 
made shall notify the State Fire Marshal immediately 
following such action. 


1,11.2.2 Right of entry. The fire chief of any city, county 
or fire protection district, or such person's authorized rep- 
resentative, may enter any state institution or any other 
state-owned or state-occupied building for the purpose of 
preparing a fire suppression preplanning program or for 
the purpose of investigating any fire in a state-occupied 
building. 

The State Fire Marshal, his or her deputies or salaried 
assistants, the chief of any city or county fire department 
or fire protection district and his or her authorized repre- 
sentatives may enter any building or premises not used for 
dwelling purposes at any reasonable hour for the purpose 
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of enforcing this chapter. The owner, lessee, manager or 
operator of any such building or premises shall permit the 
State Fire Marshal, his or her deputies or salaried assis- 
tants and the chief of any city or county fire department or 
fire protection district and his or her authorized represen- 
tatives to enter and inspect them at the time and for the 
purpose stated in this section. 


1.11.2.3 More restrictive fire and panic safety building 
standards. 


1,11.2.3.1 Any fire protection district organized pursu- 
ant to Health and Safety Code Part 2.7 (commencing 
with Section 13800) of Division 12 may adopt building 
standards relating to fire and panic safety that are 
more stringent than those building standards adopted 
by the State Fire Marshal and contained in the Califor- 
nia Building Standards Code. For these purposes, the 
district board shall be deemed a legislative body and 
the district shall be deemed a local agency. Any 
changes or modifications that are more stringent than 
the requirements published in the California Building 
Standards Code relating to fire and panic safety shall 
be subject to Section 1.1.8.1. 


1,11.2.3,2 Any fire protection district that proposes to 
adopt an ordinance pursuant to this section shall, not 
less than 30 days prior to noticing a proposed ordi- 
nance for public hearing, provide a copy of that ordi- 
nance, together with the adopted findings made 
pursuant to Section 1.11.2.3.1, to the city, county, or 
city and county where the ordinance will apply. The 
city, county, or city and county may provide the district 
with written comments, which shall become part of the 
fire protection district’s public hearing record. 


1,11,2.3.3 The fire protection district shall transmit the 
adopted ordinance to the city, county, or city and 
county where the ordinance will apply. The legislative 
body of the city, county, or city and county may ratify, 
modify or deny an adopted ordinance and transmit its 
determination to the district within 15 days of the deter- 
mination. Any modification or denial of an adopted 
ordinance shall include a written statement describing 
the reasons for any modifications or denial. No ordi- 
nance adopted by the district shall be effective until rat- 
ification by the city, county, or city and county where 
the ordinance will apply. Upon ratification of an 
adopted ordinance, the city, county, or city and county 
shall file a copy of the findings of the district, and any 
findings of the city, county, or city and county, together 
with the adopted ordinance expressly marked and iden- 
tified to which each finding refers, in accordance with 
Section 1.1.8.1(3). 


1,11.2.4 Request for alternate means of protection. 
Requests for approval to use an alternative material, 
assembly or materials, equipment, method of construction, 
method of installation of equipment or means of protection 
shall be made in writing to the enforcing agency by the 
owner or the owner’s authorized representative and shall 
be accompanied by a full statement of the conditions. Suf- 
ficient evidence or proof shall be submitted to substantiate 
any claim that may be made regarding its conformance. 
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The enforcing agency may require tests and the submis- 
sion of a test report from an approved testing organization 
as set forth in Title 19, California Code of Regulation, to 
substantiate the equivalency of the proposed alternative 
means of protection. 


When a request for alternate means of protection 
involves hazardous materials, the authority having juris- 
diction may consider implementation of the findings and 
recommendations identified in a Risk Management Plan 
(RMP) developed in accordance with Title 19, Division 2, 
Chapter 4.5, Article 3. 


Approval of a request for use of an alternative mate- 
rial, assembly of materials, equipment, method of con- 
struction, method of installation of equipment or means of 
protection made pursuant to these provisions shall be lim- 
ited to the particular case covered by request and shall not 
be construed as establishing any precedent for any future 
request. 


1.11.2.5 Appeals. When a request for an alternate means 
of protection has been denied by the enforcing agency, the. 
applicant may file a written appeal to the State Fire Mar- 
shal for consideration of the applicant’s proposal. In con- 
sidering such appeal, the State Fire Marshal may seek the 
advice of the State Board of Fire Services. The State Fire 
Marshal shall, after considering all of the facts presented, 
including any recommendations of the State Board of Fire 
Services, determine if the proposal is for the purposes 
intended, at least equivalent to that specified in these reg- 
ulations in quality, strength, effectiveness, fire resistance, 
durability and safety, and shall transmit such findings and 
any recommendations to the applicant and to the enforc- 


ing agency. 


1.11.3 Construction documents. 


1.11.3.1 Public schools. Plans and specifications for the 
construction, alteration or addition to any building owned, 
leased or rented by any public school district shall be sub- 
mitted to the Division of the State Architect. 


1,11.3.2 Movable walls and partitions. Plans or diagrams 
shall be submitted to the enforcing agency for approval 
before the installation of, or rearrangement of, any mov- 
able wall or partition in any occupancy. Approval shall be 
granted only if there is no increase in the fire hazard. 


1.11.3.3 New construction high-rise buildings. 


1. Complete plans or specifications, or both, shall be 
prepared covering all work required to comply with 
new construction high-rise buildings. Such plans 
and specifications shall be submitted to the enforc- 
ing agency having jurisdiction. 


2. All plans and specifications shall be prepared under 
the responsible charge of an architect or a civil or 
structural engineer authorized by law to develop 
construction plans and specifications, or by both 
such architect and engineer. Plans and specifica- 
tions shall be prepared by an engineer duly quali- 
fied in that branch of engineering necessary to 
perform such services. Administration of the work of 
construction shall be under the charge of the 


2022 CALIFORNIA EXISTING BUILDING CODE 


responsible architect or engineer except that where 
plans and specifications involve alterations or 
repairs, such work of construction may be adminis- 
tered by an engineer duly qualified to perform such 
services and holding a valid certificate under Chap- 
ter 7 (commencing with Section 65700) of Division 3 
of the Business and Professions Code for perfor- 
mance of services in that branch of engineering in 
which said plans, specifications and estimates and 
work of construction are applicable. 


This section shall not be construed as preventing the 
design of fire-extinguishing systems by persons holding a 
C-16 license issued pursuant to Division 3, Chapter 9, 
Business and Professions Code. In such instances, how- 
ever, the responsibility charge of this section shall prevail. 


1.11.3.4 Existing high-rise buildings. 


1. Complete plans or specifications, or both, shall be 
prepared covering all work required by California 
Building Code Section 312 for existing high-rise 
buildings. Such plans or specifications shall be sub- 
mitted to the enforcing agency having jurisdiction. 


2. When new construction is required to conform with 
the provisions of these regulations, complete plans 
or specifications, or both, shall be prepared in 
accordance with the provisions of this subsection. 
As used in this section, “new construction” is not 
intended to include repairs, replacements or minor 
alterations which do not disrupt or appreciably add 
to or affect the structural aspects of the building. 


1.11,3.5 Retention of plans. Refer to Building Standards 
Law, Health and Safety Code Sections 19850 and 19851 
for permanent retention of plans. 


1.11.4 Fees. 


1.11.4.1 Other fees. Pursuant to Health and Safety Code 
Section 13146.2, a city, county or district which inspects a 
hotel, motel, lodging house or apartment house may charge 
and collect a fee for the inspection from the owner of the 
structure in an amount, as determined by the city, county or 
district, sufficient to pay its costs of that inspection. 


1,11.4.2 Large family day-care. Pursuant to Health and 
Safety Code Section 1597.46, Large Family Day-Care 
Homes, the local government shall process any required per- 
mit as economically as possible, and fees charged for review 
shall not exceed the costs of the review and permit process. 


1.11,4.3 High-rise. Pursuant to Health and Safety Code 
Section 13217, High-rise Structure Inspection: Fees and 
costs, a local agency which inspects a high-rise structure 
pursuant to Health and Safety Code Section 13217 may 
charge and collect a fee for the inspection from the owner of 
the high-rise structure in an amount, as determined by the 
local agency, sufficient to pay its costs of that inspection. 


1.11.4.4 Fire clearance preinspection. Pursuant to Health 
and Safety Code Section 13235, Fire Clearance Prein- 
spection, fee, upon receipt of a request from a prospective 
licensee of a community care facility, as defined in Section 
1502, of a residential care facility for the elderly, as 
defined in Section 1569.2, or of a child day-care facility, 
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as defined in Section 1596.750, the local fire enforcing 
agency, as defined in Section 13244, or State Fire Mar- 
shal, whichever has primary jurisdiction, shall conduct a 
preinspection of the facility prior to the final fire clear- 
ance approval. At the time of the preinspection, the pri- 
mary fire enforcing agency shall price consultation and 
interpretation of the fire safety regulations and shall notify 
the prospective licensee of the facility in writing of the 
specific fire safety regulations which shall be enforced in 
order to obtain fire clearance approval. A fee equal to, but 
not exceeding, the actual cost of the preinspection services 
may be charged for the preinspection of a facility. 

1,11.4.5 Care facilities. The primary fire enforcing agency 
shall complete the final fire clearance inspection for a com- 
munity care facility, residential care facility for the elderly, 
or child day-care facility within 30 days of receipt of the 
request for the final inspection, or as of the date the pro- 
spective facility requests the final prelicensure inspection by 
the State Department of Social Services, whichever is later. 


Pursuant to Health and Safety Code Section 13235, a 
preinspection fee equal to, but not exceeding, the actual 
cost of the preinspection services may be charged for the 
preinspection of a facility. 

Pursuant to Health and Safety Code Section 13131.5, a 
reasonable final inspection fee, not to exceed the actual 
cost of inspection services necessary to complete a final 
inspection may be charged for occupancies classified as 
residential care facilities for the elderly (RCFE). 


Pursuant to Health and Safety Code Section 1569.84, 
neither the State Fire Marshal nor any local public entity 
shall charge any fee for enforcing fire inspection regula- 
tions pursuant to state law or regulation or local ordi- 
nance, with respect to residential care facilities for the 
elderly (RCFE) which service six or fewer persons. 


1.11.4.6 Requests of the Office of the State Fire Marshal. 
Whenever a local authority having jurisdiction requests 
that the State Fire Marshal perform plan review and/or 
inspection services related to a building permit, the appli- 
cable fees for such shall be payable to the Office of the 
State Fire Marshal. 


1.11.5 Inspections. Work performed subject to the provisions 

of this code shall comply with the inspection requirements of 
Sections 109.1, 109.3, 109.3.4, 109.3.5, 109.3.6, 109.3.7, 

109.3.8, 109.3.9, 109.5 and 109.6 as adopted by the Office of 
the State Fire Marshal. 


1,11.5.1 Existing Group I-1 or R occupancies. Licensed 
24-hour care in a Group I-1 or R occupancy in existence 
and originally classified under previously adopted state 
codes shall be reinspected under the appropriate previous 
code, provided there is no change in the use or character 
which would place the facility in a different occupancy 


group. 


1.11.6 Certificate of Occupancy. A Certificate of Occupancy 
shall be issued as specified in Title 24, Part 2, California 
Building Code, Section 111. 


Exception: Certificates of occupancy are not required for 
work exempt from permits in accordance with Section 
105.2 of the California Building Code. 
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1.11.7 Temporary structures and uses. See Section 107. 
1.11.8 Service utilities. See Section 111. 
1.11.9 Stop work order. See Section 114. 


1.11.10 Unsafe buildings, structures and equipment. See 
Section 115. 

1.11,11 Adopting agency identification. The provisions of 
this code applicable to buildings identified in this Section 
1.11 will be identified in the Matrix Adoption Tables under 
the acronym SFM. 


SECTION 1.12 
STATE LIBRARIAN 
Reserved 


SECTION 1.13 
DEPARTMENT OF WATER RESOURCES 
Reserved 


SECTION 1.14 
CALIFORNIA STATE LANDS COMMISSION 
Reserved 
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Note: Sections adopted or amended by state agencies are specifically indicated by an agency banner. 
Division I is not adopted by the Department of Housing and Community Development 


except where specifically indicated. 


User note: 


About this chapter: Chapter 1 establishes the limits of applicability of the code and describes how the code is to be applied and enforced. 
Chapter 7 is in two parts: Part 1—Scope and Administration (Sections 101-102) and Part 2—Administration and Enforcement (Sections 103- 
117). Section 101 identifies which buildings and structures come under its purview and references other |-Codes® as applicable. 


This code is intended to be adopted as a legally enforceable document, and it cannot be effective without adequate provisions for its adminis- 
tration and enforcement. The provisions of Chapter 1 establish the authority and duties of the code official appointed by the authority having 
jurisdiction and also establish the rights and privileges of the registered design professional, contractor and property owner. 


PART 1—SCOPE AND APPLICATION 


SECTION 101 
SCOPE AND GENERAL REQUIREMENTS 


[A] 101.1 Title. These regulations shall be known as the 
Existing Building Code of [NAME OF JURISDICTION], herein- 
after referred to as “this code.” 


[A] 101.2 Scope. The provisions of this code shall apply to 
the repair, alteration, change of occupancy, addition to and 
relocation of existing buildings. 


Exception: Detached one- and two-family dwellings and 
townhouses not more than three stories above grade plane 
in height with a separate means of egress, and their acces- 
sory structures not more than three stories above grade 
plane in height, shall comply with this code or the Califor- 
nia Residential Code. 


101.2.1 Application of fire code. Where work regulated 
by this code is also regulated by the construction require- 
ments for existing buildings in Chapter 11 of the 
California Fire Code, such work shall comply with appli- 
cable requirements in both codes. 


[A] 101.3 Purpose. The intent of this code is to provide flex- 
ibility to permit the use of alternative approaches to achieve 
compliance with minimum requirements to provide a reason- 
able level of safety, health, property protection and general 
welfare insofar as they are affected by the repair, alteration, 
change of occupancy, addition and relocation of existing 
buildings. 


[A] 101.4 Applicability. This code shall apply to the repair, 
alteration, change of occupancy, addition and relocation of 
existing buildings, regardless of occupancy, subject to the 
criteria of Sections 101.4.1 and 101.4.2. 


[A] 101.4.1 Buildings not previously occupied. A build- 
ing or portion of a building that has not been previously 
occupied or used for its intended purpose, in accordance 
with the laws in existence at the time of its completion, 
shall be permitted to comply with the provisions of the 
laws in existence at the time of its original permit unless 
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such permit has expired. Subsequent permits shall comply 
with the California Building Code or California Residen- 
tial Code, as applicable, for new construction. 


[A] 101.4.2 Buildings previously occupied. The legal 
occupancy of any building existing on the date of adoption 
of this code shall be permitted to continue without change, 
except as is specifically covered in this code, the Califor- 
nia Fire Code, or the International Property Maintenance 
Code, or as is deemed necessary by the code official for 
the general safety and welfare of the occupants and the 
public. 


[A] 101.5 Safeguards during construction. Construction 
work covered in this code, including any related demolition, 
shall comply with the requirements of Chapter 15. 


[A] 101.6 Appendices. The code official is authorized to 
require retrofit of buildings, structures or individual structural 
members in accordance with the appendices of this code if 
such appendices have been individually adopted. 


[A] 101.7 Correction of violations of other codes. Repairs 
or alterations mandated by any property, housing or fire 
safety maintenance code, or mandated by any licensing rule 
or ordinance adopted pursuant to law, shall conform only to 
the requirements of that code, rule or ordinance, and shall not 
be required to conform to this code unless the code requiring 
such repair or alteration so provides. 


101.8 Maintenance. [BSC, HCD 1, HCD 2] Buildings and 
structures, and parts thereof, shall be maintained in a safe 
and sanitary condition. Devices or safeguards which are 
required by this code shall be maintained in conformance 
with the code edition under which installed. The owner or the 
owner’s designated agent shall be responsible for the mainte- 
nance of buildings and structures. To determine compliance 
with this subsection, the building official shall have the 
authority to require a building or structure to be re- 
inspected. The requirements of this chapter shall not provide 
the basis for removal or abrogation of fire protection and 
safety systems and devices in existing structures. 


101.8.1 Maintenance. [DSA-SS, DSA-SS/CC] Buildings 
and structures, and parts thereof, shall be maintained in a 
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safe and sanitary condition. Devices or safeguards which 
are required by this code shall be maintained in confor- 
mance with the code edition under which installed. The 
owner or the owner’s designated agent shall be responsi- 
ble for the maintenance of buildings and structures. The 
requirements of this chapter shall not provide the basis for 
removal or abrogation of fire protections and safety 
systems and devices in existing structures, 


SECTION 102 
APPLICABILITY 


[A] 102.1 General. Where there is a conflict between a 
general requirement and a specific requirement, the specific 
requirement shall be applicable. Where, in any specific case, 
different sections of this code specify different materials, 
methods of construction or other requirements, the most 
restrictive shall govern. 


[A] 102.2 Other laws. The provisions of this code shall not 
be deemed to nullify any provisions of local, state or federal 
law. 


[A] 102.3 Application of references. References to chapter 
or section numbers or to provisions not specifically identified 
by number shall be construed to refer to such chapter, section 
or provision of this code. 


[A] 102.4 Referenced codes and standards. The codes and 
standards referenced in this code shall be considered part of 
the requirements of this code to the prescribed extent of each 
such reference and as further regulated in Sections 102.4.1 
and 102.4.2. 


Exception: Where enforcement of a code provision would 
violate the conditions of the listing of the equipment or 
appliance, the conditions of the listing shall govern. 


[A] 102.4.1 Conflicts. Where conflicts occur between 
provisions of this code and referenced codes and stan- 
dards, the provisions of this code shall apply. 


[A] 102.4,2 Conflicting provisions, Where the extent of 
the reference to a referenced code or standard includes 
subject matter that is within the scope of this code, the 
provisions of this code, as applicable, shall take prece- 
dence over the provisions in the referenced code or 
standard. 


[A] 102.5 Partial invalidity. In the event that any part or 
provision of this code is held to be illegal or void, this shall 
not have the effect of making void or illegal any of the other 
parts or provisions. 


PART 2—ADMINISTRATION AND ENFORCEMENT 


SECTION 103 
CODE COMPLIANCE AGENCY 


[A] 103.1 Creation of agency. The [INSERT NAME OF 
DEPARTMENT] is hereby created, and the official in charge 
thereof shall be known as the code official. The function of 
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the agency shall be the implementation, administration and 
enforcement of the provisions of this code. 


[A] 103.2 Appointment. The code official shall be appointed 
by the chief appointing authority of the jurisdiction. 


[A] 103.3 Deputies. In accordance with the prescribed proce- 
dures of this jurisdiction and with the concurrence of the 
appointing authority, the code official shall have the authority 
to appoint a deputy code official, other related technical offi- 
cers, inspectors and other employees. Such employees shall 
have powers as delegated by the code official. 


SECTION 104 
DUTIES AND POWERS OF CODE OFFICIAL 


[A] 104.1 General. The code official is hereby authorized 
and directed to enforce the provisions of this code. The code 
official shall have the authority to render interpretations of 
this code and to adopt policies and procedures in order to 
clarify the application of its provisions. Such interpretations, 
policies and procedures shall be in compliance with the intent 
and purpose of this code. Such policies and procedures shall 
not have the effect of waiving requirements specifically 
provided for in this code. 


[A] 104.2 Applications and permits. The code official shall 
receive applications, review construction documents and 
issue permits for the repair, alteration, addition, demolition, 
change of occupancy and relocation of buildings; inspect the 
premises for which such permits have been issued; and 
enforce compliance with the provisions of this code. 


[A] 104.2.1 Determination of substantially improved or 
substantially damaged existing buildings and struc- 
tures in flood hazard areas. For applications for 
reconstruction, rehabilitation, repair, alteration, addition or 
other improvement of existing buildings or structures 
located in flood hazard areas, the building official shall 
determine where the proposed work constitutes substantial 
improvement or repair of substantial damage. Where the 
building official determines that the proposed work consti- 
tutes substantial improvement or repair of substantial 
damage, and where required by this code, the building 
official shall require the building to meet the requirements 
of Section 1612 of the California Building Code, or 
Section R322 of the California Residential Code, as 
applicable. 


[A] 104.2.2 Preliminary meeting. When requested by the 
permit applicant or the code official, the code official shall 
meet with the permit applicant prior to the application for 
a construction permit to discuss plans for the proposed 
work or change of occupancy in order to establish the 
specific applicability of the provisions of this code. 
Exception: Repairs and Level | alterations. 
[A] 104.2.2.1 Building evaluation. The code official is 
authorized to require an existing building to be investi- 
gated and evaluated by a registered design professional 
based on the circumstances agreed on at the prelimi- 
nary meeting. The design professional shall notify the 
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code official if any potential noncompliance with the 
provisions of this code is identified. 


[A] 104.3 Notices and orders. The code official shall issue 
necessary notices or orders to ensure compliance with this 
code. 


[A] 104.4 Inspections. The code official shall make the 
required inspections, or the code official shall have the 
authority to accept reports of inspection by approved agen- 
cies or individuals. Reports of such inspections shall be in 
writing and be certified by a responsible officer of such 
approved agency or by the responsible individual. The code 
official is authorized to engage such expert opinion as 
deemed necessary to report on unusual technical issues that 
arise, subject to the approval of the appointing authority. 


[A] 104.5 Identification. The code official shall carry proper 
identification when inspecting structures or premises in the 
performance of duties under this code. 


[A] 104.6 Right of entry. Where it is necessary to make an 
inspection to enforce the provisions of this code, or where the 
code official has reasonable cause to believe that there exists 
in a structure or on a premises a condition that is contrary to 
or in violation of this code that makes the structure or prem- 
ises unsafe, dangerous or hazardous, the code official is 
authorized to enter the structure or premises at reasonable 
times to inspect or to perform the duties imposed by this 
code, provided that if such structure or premises be occupied 
that credentials be presented to the occupant and entry 
requested. If such structure or premises be unoccupied, the 
code official shall first make a reasonable effort to locate the 
owner, the owner’s authorized agent or other person having 
charge or control of the structure or premises and request 
entry. If entry is refused, the code official shall have recourse 
to the remedies provided by law to secure entry. 


[A] 104.7 Department records. The code official shall keep 
official records of applications received, permits and certifi- 
cates issued, fees collected, reports of inspections, and 
notices and orders issued. Such records shall be retained in 
the official records for the period required for retention of 
public records. 


[A] 104.8 Liability. The code official, member of the Board 
of Appeals or employee charged with the enforcement of this 
code, while acting for the jurisdiction in good faith and with- 
out malice in the discharge of the duties required by this code 
or other pertinent law or ordinance, shall not thereby be 
rendered civilly or criminally liable personally and is hereby 
relieved from personal liability for any damage accruing to 
persons or property as a result of any act or by reason of an 
act or omission in the discharge of official duties. 


[A] 104.8.1 Legal defense. Any suit or criminal complaint 
instituted against an officer or employee because of an act 
performed by that officer or employee in the lawful 
discharge of duties and under the provisions of this code 
shall be defended by legal representatives of the jurisdic- 
tion until the final termination of the proceedings. The 
code official or any subordinate shall not be liable for cost 
in any action, suit or proceeding that is instituted in pursu- 
ance of the provisions of this code. 
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[A] 104.9 Approved materials and equipment. Materials, 
equipment and devices approved by the code official shall be 
constructed and installed in accordance with such approval. 


[A] 104.9.1 Used materials and equipment. The use of 
used materials that meet the requirements of this code for 
new materials is permitted. Used equipment and devices 
shall be permitted to be reused subject to the approval of 
the code official. 


[A] 104.10 Modifications. Wherever there are practical diffi- 
culties involved in carrying out the provisions of this code, 
the code official shall have the authority to grant modifica- 
tions for individual cases on application of the owner or 
owner’s authorized representative, provided that the code 
official shall first find that special individual reason makes 
the strict letter of this code impractical, the modification is in 
compliance with the intent and purpose of this code and such 
modification does not lessen health, accessibility, life and fire 
safety, or structural requirements. The details of action grant- 
ing modifications shall be recorded and entered in the files of 
the Department of Building Safety. 


[A] 104.10.1 Flood hazard areas. For existing buildings 
located in flood hazard areas for which repairs, alterations 
and additions constitute substantial improvement, the code 
official shall not grant modifications to provisions related 
to flood resistance unless a determination is made that: 


1. The applicant has presented good and sufficient 
cause that the unique characteristics of the size, con- 
figuration or topography of the site render compli- 
ance with the flood-resistant construction provisions 
inappropriate. 


2. Failure to grant the modification would result in 
exceptional hardship. 


3. The granting of the modification will not result in 
increased flood heights, additional threats to public 
safety, extraordinary public expense nor create nui- 
sances, cause fraud on or victimization of the public, 
or conflict with existing laws or ordinances. 


4. The modification is the minimum necessary to 
afford relief, considering the flood hazard. 


5. A written notice will be provided to the applicant 
specifying, if applicable, the difference between the 
design flood elevation and the elevation to which the 
building is to be built, stating that the cost of flood 
insurance will be commensurate with the increased 
risk resulting from the reduced floor elevation and 
that construction below the design flood elevation 
increases risks to life and property. 


[A] 104.11 Alternative materials, design and methods of 
construction, and equipment. The provisions of this code 
are not intended to prevent the installation of any material or 
to prohibit any design or method of construction not specifi- 
cally prescribed by this code, provided that any such 
alternative has been approved. An alternative material, design 
or method of construction shall be approved where the code 
official finds that the proposed design is satisfactory and 
complies with the intent of the provisions of this code, and 
that the material, method or work offered is, for the purpose 
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intended, not less than the equivalent of that prescribed in this 
code in quality, strength, effectiveness, fire resistance, dura- 
bility and safety. Where the alternative material, design or 
method of construction is not approved, the code official shall 
respond in writing, stating the reasons why the alternative 
was not approved. 


[A] 104.11.1 Research reports. Supporting data, where 
necessary to assist in the approval of materials or assem- 
blies not specifically provided for in this code, shall 
consist of valid research reports from approved sources. 


[A] 104.11.2 Tests. Where there is insufficient evidence 
of compliance with the provisions of this code or evidence 
that a material or method does not conform to the require- 
ments of this code, or in order to substantiate claims for 
alternative materials or methods, the code official shall 
have the authority to require tests as evidence of compli- 
ance to be made without expense to the jurisdiction. Test 
methods shall be as specified in this code or by other 
recognized test standards. In the absence of recognized 
and accepted test methods, the code official shall approve 
the testing procedures. Tests shall be performed by an 
approved agency. Reports of such tests shall be retained 
by the code official for the period required for retention. 


SECTION 105 
PERMITS 


[A] 105.1 Required. Any owner or owner’s authorized agent 
who intends to repair, add to, alter, relocate, demolish or 
change the occupancy of a building or to repair, install, add, 
alter, remove, convert or replace any electrical, gas, mechani- 
cal or plumbing system, the installation of which is regulated 
by this code, or to cause any such work to be performed, shall 
first make application to the code official and obtain the 
required permit. 


[A] 105.1.1 Annual permit. Instead of an individual 
permit for each alteration to an already approved electri- 
cal, gas, mechanical, or plumbing installation, the code 
official is authorized to issue an annual permit on applica- 
tion therefor to any person, firm or corporation regularly 
employing one or more qualified trade persons in the 
building, structure, or on the premises owned or operated 
by the applicant for the permit. 


[A] 105.1.2 Annual permit records. The person to whom 
an annual permit is issued shall keep a detailed record of 
alterations made under such annual permit. The code offi- 
cial shall have access to such records at all times, or such 
records shall be filed with the code official as designated. 


[A] 105.2 Work exempt from permit. Exemptions from 
permit requirements of this code shall not be deemed to grant 
authorization for any work to be done in any manner in viola- 
tion of the provisions of this code or any other laws or 
ordinances of this jurisdiction. Permits shall not be required 
for the following: 


Building: 


1. Sidewalks and driveways not more than 30 inches 
(762 mm) above grade and not over any basement or 
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story below and that are not part of an accessible é 
route. 


2. Painting, papering, tiling, carpeting, cabinets, 
counter tops and similar finish work. 


3. Temporary motion picture, television, and theater 
stage sets and scenery. 


4. Shade cloth structures constructed for nursery or 
agricultural purposes, and not including service sys- 
tems. 


5. Window awnings supported by an exterior wall of 
Group R-3 or Group U occupancies. 


6. Nonfixed and movable cases, counters and partitions 
not over 5 feet 9 inches (1753 mm) in height. 


Electrical: 


1. Repairs and maintenance: Minor repair work, 
including the replacement of lamps or the connec- 
tion of approved portable electrical equipment to 
approved permanently installed receptacles. 


2. Radio and television transmitting stations: The 
provisions of this code shall not apply to electrical 
equipment used for radio and television transmis- 
sions, but do apply to equipment and wiring for 
power supply, the installations of towers and anten- 
nas. 


3. Temporary testing systems: A permit shall not be 
required for the installation of any temporary system 
required for the testing or servicing of electrical 
equipment or apparatus. 


Gas: 
1. Portable heating appliance. 


2. Replacement of any minor part that does not alter 
approval of equipment or make such equipment 
unsafe. 


Mechanical: 

1. Portable heating appliance. 

2. Portable ventilation equipment. 
3. Portable cooling unit. 
4 


. Steam, hot or chilled water piping within any heat- 
ing or cooling equipment regulated by this code. 


5. Replacement of any part that does not alter its 
approval or make it unsafe. 


6. Portable evaporative cooler. 


7. Self-contained refrigeration system containing 10 
pounds (4.54 kg) or less of refrigerant and actuated 
by motors of 1 horsepower (746 W) or less. 


Plumbing: 


1. The stopping of leaks in drains, water, soil, waste or 
vent pipe; provided, however, that if any concealed 
trap, drainpipe, water, soil, waste or vent pipe 
becomes defective and it becomes necessary to 
remove and replace the same with new material, 
such work shall be considered as new work, and a 
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permit shall be obtained and inspection made as pro- 
vided in this code. 


2. The clearing of stoppages or the repairing of leaks in 
pipes, valves or fixtures, and the removal and rein- 
stallation of water closets, provided that such repairs 
do not involve or require the replacement or rear- 
rangement of valves, pipes or fixtures. 


[A] 105.2.1 Emergency repairs. Where equipment 
replacements and repairs must be performed in an emer- 
gency situation, the permit application shall be submitted 
within the next working business day to the code official. 


[A] 105.2.2 Repairs. Application or notice to the code 
official is not required for repairs to structures and items 
listed in Section 105.2 provided that such repairs do not 
include any of the following: 


1. The cutting away of any wall, partition or portion 
thereof. 


2. The removal or cutting of any structural beam or 
load-bearing support. 


3. The removal or change of any required means of 
egress or rearrangement of parts of a structure 
affecting the egress requirements. 


4, Any addition to, alteration of, replacement or reloca- 
tion of any standpipe, water supply, sewer, drainage, 
drain leader, gas, soil, waste, vent or similar piping, 
or electric wiring. 


_5. Mechanical or other work affecting public health or 
general safety. 


[A] 105.2.3 Public service agencies. A permit shall not be 
required for the installation, alteration or repair of genera- 
tion, transmission, distribution or metering, or other 
related equipment that is under the ownership and control 
of public service agencies by established right. 


[A] 105.3 Application for permit. To obtain a permit, the 
applicant shall first file an application therefor in writing on a 
form furnished by the Department of Building Safety for that 
purpose. Such application shall: 


1. Identify and describe the work in accordance with 
Chapter 3 to be covered by the permit for which appli- 
cation is made. 


2. Describe the land on which the proposed work is to be 
done by legal description, street address or similar 
description that will readily identify and definitely 
locate the proposed building or work. 


3. Indicate the use and occupancy for which the proposed 
work is intended. 


4, Be accompanied by construction documents and other 
information as required in Section 106.3. 


5. State the valuation of the proposed work. 


6. Be signed by the applicant or the applicant’s authorized 
agent. 


7. Give such other data and information as required by the 
code official. 
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[A] 105.3.1 Action on application. The code official shall 
examine or cause to be examined applications for permits 
and amendments thereto within a reasonable time after 
filing. If the application or the construction documents do 
not conform to the requirements of pertinent laws, the 
code official shall reject such application in writing, stat- 
ing the reasons therefor. If the code official is satisfied that 
the proposed work conforms to the requirements of this 
code and laws and ordinances applicable thereto, the code 
official shall issue a permit therefor as soon as practicable. 


[A] 105.3.2 Time limitation of application. An applica- 
tion for a permit for any proposed work shall be deemed to 
have been abandoned 180 days after the date of filing, 
unless such application has been pursued in good faith or a 
permit has been issued; except that the code official is 
authorized to grant one or more extensions of time for 
additional periods not exceeding 90 days each. The exten- 
sion shall be requested in writing and justifiable cause 
demonstrated. 


[A] 105.4 Validity of permit. The issuance or granting of a 
permit shall not be construed to be a permit for, or an 
approval of, any violation of any of the provisions of this 
code or of any other ordinance of the jurisdiction. Permits 
presuming to give authority to violate or cancel the provi- 
sions of this code or other ordinances of the jurisdiction shall 
not be valid. The issuance of a permit based on construction 
documents and other data shall not prevent the code official 
from requiring the correction of errors in the construction 
documents and other data. The code official is authorized to 
prevent occupancy or use of a structure where in violation of 
this code or of any other ordinances of this jurisdiction. 


[A] 105.5 Expiration. Every permit issued shall become 
invalid unless the work on the site authorized by such permit 
is commenced within 180 days after its issuance, or if the 
work authorized on the site by such permit is suspended or 
abandoned for a period of 180 days after the time the work is 
commenced. The code official is authorized to grant, in writ- 
ing, one or more extensions of time for periods not more than 
180 days each. The extension shall be requested in writing 
and justifiable cause demonstrated. 


105.5.1 Expiration. [BSC] On or after January 1, 2019, 
every permit issued shall become invalid unless the work 
on the site authorized by such permit is commenced within 
12 months after its issuance or if the work authorized on 
the site by such permit is suspended or abandoned for a 
period of 12 months after the time the work is commenced. 
The building official is authorized to grant, in writing, one 
or more extensions of time for periods not more than 180 
days each. The extension shall be requested in writing and 
justifiable cause demonstrated. (See Health and Safety 
Code Section 18938.5 and 18938.6). 


[A] 105.6 Suspension or revocation. The code official is 
authorized to suspend or revoke a permit issued under the 
provisions of this code wherever the permit is issued in error 
or on the basis of incorrect, inaccurate or incomplete informa- 
tion, or in violation of any ordinance or regulation or any of 
the provisions of this code. 
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[A] 105.7 Placement of permit. The building permit or copy 
shall be kept on the site of the work until the completion of 
the project. 


SECTION 106 
CONSTRUCTION DOCUMENTS 


[A] 106.1 General. Submittal documents consisting of 
construction documents, special inspection and structural 
observation programs, investigation and evaluation reports, 
and other data shall be submitted in two or more sets, or in a 
digital format where allowed by the code official, with each 
application for a permit. The construction documents shall be 
prepared by a registered design professional where required 
by the statutes of the jurisdiction in which the project is to be 
constructed. Where special conditions exist, the code official 
is authorized to require additional construction documents to 
be prepared by a registered design professional. 


Exception: The code official is authorized to waive the 
submission of construction documents and other data not 
required to be prepared by a registered design professional 
if it is found that the nature of the work applied for is such 
that reviewing of construction documents is not necessary 
to obtain compliance with this code. 


[A] 106.2 Construction documents. Construction docu- 
ments shall be in accordance with Sections 106.2.1 through 
106.2.6. 


[A] 106.2.1 Construction documents. Construction 
documents shall be dimensioned and drawn on suitable 
material. Electronic media documents are permitted to be 
submitted where approved by the code official. Construc- 
tion documents shall be of sufficient clarity to indicate the 
location, nature and extent of the work proposed and show 
in detail that it will conform to the provisions of this code 
and relevant laws, ordinances, rules and regulations, as 
determined by the code official. The work areas shall be 
shown. 


[A] 106.2.2 Fire protection system(s) shop drawings. 
Shop drawings for the fire protection system(s) shall be 
submitted to indicate compliance with this code and the 
construction documents and shall be approved prior to the 
start of system installation. Shop drawings shall contain 
information as required by the referenced installation stan- 
dards in Chapter 9 of the California Building Code. 


[A] 106.2.3 Means of egress. The construction documents 
for Alterations—Level 2, Alterations—Level 3, additions 
and changes of occupancy shall show in sufficient detail 
the location, construction, size and character of all 
portions of the means of egress in compliance with the 
provisions of this code. The construction documents shall 
designate the number of occupants to be accommodated in 
every work area of every floor and in all affected rooms 
and spaces. 


[A] 106.2.4 Exterior wall envelope. Construction docu- 
ments for work affecting the exterior wall envelope shall 
describe the exterior wall envelope in sufficient detail to 
determine compliance with this code. The construction 
documents shall provide details of the exterior wall enve- 
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lope as required, including windows, doors, flashing, 
intersections with dissimilar materials, corners, end 
details, control joints, intersections at roof, eaves or para- 
pets, means of drainage, water-resistive barriers and 
details around openings. 


The construction documents shall include manufac- 
turer’s installation instructions that provide supporting 
documentation that the proposed penetration and opening 
details described in the construction documents maintain 
the wind and weather resistance of the exterior wall enve- 
lope. The supporting documentation shall fully describe 
the exterior wall system that was tested, where applicable, 
as well as the test procedure used. 


[A] 106.2.5 Exterior balconies and elevated walking 
surfaces. Where the scope of work involves balconies or 
other elevated walking surfaces have weather-exposed 
surfaces, and the structural framing is protected by an 
impervious moisture barrier, the construction documents 
shall include details for all elements of the impervious 
moisture barrier system. The construction documents shall 
include manufacturer’s installation instructions. 


[A] 106.2.6 Site plan. The construction documents 
submitted with the application for permit shall be accom- 
panied by a site plan showing to scale the size and location 
of new construction and existing structures on the site, 
distances from lot lines, the established street grades, and 
the proposed finished grades; and it shall be drawn in 
accordance with an accurate boundary line survey. In the 
case of demolition, the site plan shall show construction to 
be demolished and the location and size of existing struc- 
tures and construction that are to remain on the site or plot. 
The code official is authorized to waive or modify the 
requirement for a site plan where the application for 
permit is for alteration, repair or change of occupancy. 


[A] 106.3 Examination of documents. The code official 
shall examine or cause to be examined the submittal docu- 
ments and shall ascertain by such examinations whether the 
construction or occupancy indicated and described is in 
accordance with the requirements of this code and other perti- 
nent laws or ordinances. 


[A] 106.3.1 Approval of construction documents. 
Where the code official issues a permit, the construction 
documents shall be approved in writing or by stamp as 
“Reviewed for Code Compliance.” One set of construction 
documents so reviewed shall be retained by the code offi- 
cial. The other set shall be returned to the applicant, shall 
be kept at the site of work, and shall be open to inspection 
by the code official or a duly authorized representative. 


[A] 106.3.2 Previous approval. This code shall not 
require changes in the construction documents, construc- 
tion or designated occupancy of a structure for which a 
lawful permit has been issued and the construction of 
which has been pursued in good faith within 180 days 
after the effective date of this code and has not been 
abandoned. 


[A] 106.3.3 Phased approval. The code official is autho- 
rized to issue a permit for the construction of foundations 
or any other part of a building before the construction 
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documents for the whole building or structure have been 
submitted, provided that adequate information and 
detailed statements have been filed complying with perti- 
nent requirements of this code. The holder of such permit 
for the foundation or other parts of a building shall 
proceed at the holder’s own risk with the building opera- 
tion and without assurance that a permit for the entire 
structure will be granted. ; 


[A] 106.3.4 Deferred submittals. Deferral of any submit- 
tal items shall have the prior approval of the code official. 
The registered design professional in responsible charge 
shall list the deferred submittals on the construction docu- 
ments for review by the code official. 


Submittal documents for deferred submittal items shall 
be submitted to the registered design professional in 
responsible charge who shall review them and forward 
them to the code official with a notation indicating that the 
deferred submittal documents have been reviewed and that 
they have been found to be in general conformance to the 
design of the building. The deferred submittal items shall 
not be installed until their deferred submittal documents 
have been approved by the code official. 


[A] 106.4 Amended construction documents. Work shall 
be installed in accordance with the reviewed construction 
documents, and any changes made during construction that 
are not in compliance with the approved construction docu- 
ments shall be resubmitted for approval as an amended set of 
construction documents. 


[A] 106.5 Retention of construction documents. One set of 
approved construction documents shall be retained by the 
code official for a period of not less than the period required 
for retention of public records. 


[A] 106.6 Design professional in responsible charge. 
Where it is required that documents be prepared by a regis- 
tered design professional, the code official shall be authorized 
to require the owner or the owner’s authorized agent to 
engage and designate on the building permit application a 
registered design professional who shall act as the registered 
design professional in responsible charge. If the circum- 
stances require, the owner or the owner’s authorized agent 
shall designate a substitute registered design professional in 
responsible charge who shall perform the duties required of 
the original registered design professional in responsible 
charge. The code official shall be notified in writing by the 
owner or the owner’s authorized agent if the registered design 
professional in responsible charge is changed or is unable to 
continue to perform the duties. The registered design profes- 
sional in responsible charge shall be responsible for 
reviewing and coordinating submittal documents prepared by 
others, including phased and deferred submittal items, for 
compatibility with the design of the building. Where struc- 
tural observation is required, the inspection program shall 
name the individual or firms who are to perform structural 
observation and describe the stages of construction at which 
structural observation is to occur. 
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SECTION 107 
TEMPORARY STRUCTURES AND USES 


[A] 107.1 General. The code official is authorized to issue a 
permit for temporary uses. Such permits shall be limited as to 
time of service but shall not be permitted for more than 180 
days. The code official is authorized to grant extensions for 
demonstrated cause. 


[A] 107.2 Conformance. Temporary uses shall conform to 
the structural strength, fire safety, means of egress, accessi- 
bility, light, ventilation and sanitary requirements of this code 
as necessary to ensure the public health, safety and general 
welfare. 


[A] 107.3 Temporary power. The code official is authorized 
to give permission to temporarily supply and use power in 
part of an electric installation before such installation has 
been fully completed and the final certificate of completion 
has been issued. The part covered by the temporary certificate 
shall comply with the requirements specified for temporary 
lighting, heat or power in the California Electrical Code. 


[A] 107.4 Termination of approval. The code official is 
authorized to terminate such permit for a temporary use and 
to order the temporary use to be discontinued. 


SECTION 108 
FEES 


[A] 108.1 Payment of fees. A permit shall not be valid until 
the fees prescribed by law have been paid, nor shall an 
amendment to a permit be released until the additional fee, if 
any, has been paid. 


[A] 108.2 Schedule of permit fees. Where a permit is 
required, a fee for each permit shall be paid as required, in 
accordance with the schedule as established by the applicable 
governing authority. 


[A] 108.3 Permit valuations. The applicant for a permit shall 
provide an estimated permit value at time of application. 
Permit valuations shall include total value of work, including 
materials and labor for which the permit is being issued, such 
as electrical, gas, mechanical, plumbing equipment and 
permanent systems. If, in the opinion of the code official, the 
valuation is underestimated on the application, the permit 
shall be denied unless the applicant can show detailed esti- 
mates to meet the approval of the code official. Final building 
permit valuation shall be set by the code official. 


[A] 108.4 Work commencing before permit issuance. Any 
person who commences any work before obtaining the neces- 
sary permits shall be subject to a fee established by the code 
official that shall be in addition to the required permit fees. 


[A] 108.5 Related fees. The payment of the fee for the 
construction, alteration, removal or demolition of work done 
in connection to or concurrently with the work authorized by 
a permit shall not relieve the applicant or holder of the permit 
from the payment of other fees that are prescribed by law. 


[A] 108.6 Refunds. The code official is authorized to estab- 
lish a refund policy. 
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SECTION 109 
INSPECTIONS 


[A] 109.1 General. Construction or work for which a permit 
is required shall be subject to inspection by the code official, 
and such construction or work shall remain visible and able to 
be accessed for inspection purposes until approved. Approval 
as a result of an inspection shall not be construed to be an 
approval of a violation of the provisions of this code or of 
other ordinances of the jurisdiction. Inspections presuming to 
give authority to violate or cancel the provisions of this code 
or of other ordinances of the jurisdiction shall not be valid. It 
shall be the duty of the permit applicant to cause the work to 
remain visible and able to be accessed for inspection 
purposes. Neither the code official nor the jurisdiction shall 
be liable for expense entailed in the removal or replacement 
of any material required to allow inspection. 


[A] 109.2 Preliminary inspection. Before issuing a permit, | 


the code official is authorized to examine or cause to be 
examined buildings and sites for which an application has 
been filed. 


[A] 109.3 Required inspections. The code official, on notifi- 
cation, shall make the inspections set forth in Sections 
109.3.1 through 109.3.11. 


[A] 109.3.1 Footing or foundation inspection. Footing 
and foundation inspections shall be made after excavations 
for footings are complete and any required reinforcing 
steel is in place. For concrete foundations, any required 
forms shall be in place prior to inspection. Materials for 
the foundation shall be on the job, except where concrete 
is ready-mixed in accordance with ASTM C94, the 
concrete need not be on the job. 


[A] 109.3.2 Concrete slab or under-floor inspection. 
Concrete slab and under-floor inspections shall be made 
after in-slab or under-floor reinforcing steel and building 
service equipment, conduit, piping accessories and other 
ancillary equipment items are in place but before any 
concrete is placed or floor sheathing installed, including 
the subfloor. 


[A] 109.3.3 Lowest floor elevation. For additions and 
substantial improvements to existing buildings in flood 
hazard areas, on placement of the lowest floor, including 
basement, and prior to further vertical construction, the 
elevation documentation required in the California Build- 
ing Code, or the California Residential Code, as 
applicable, shall be submitted to the code official. 


[A] 109.3.4 Frame inspection. Framing inspections shall 
be made after the roof deck or sheathing, framing, fire 
blocking and bracing are in place and pipes, chimneys and 
vents to be concealed are complete and the rough electrical, 
plumbing, heating wires, pipes and ducts are approved. 


109.3.4.1 Moisture content verification. [HCD] Mois- 
ture content of framing members shall be verified in 
accordance with the California Green Building Stan- 
dards Code (CALGreen), Chapter 4, Division 4.5. 


[A] 109.3.5 Lath or gypsum board inspection. Lath and 
gypsum board inspections shall be made after lathing and 
gypsum board, interior and exterior, is in place but before 
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any plastering is applied or before gypsum board joints 
and fasteners are taped and finished. 


Exception: Gypsum board that is not part of a fire- 
resistance-rated assembly or a shear assembly. 


[A] 109.3.6 Weather-exposed balcony and walking 
surface waterproofing. Where the scope of work 
involves balconies or other elevated walking surfaces that 
have weather-exposed surfaces and the structural framing 
is protected by an impervious moisture barrier, all 
elements of the impervious moisture barrier system shall 
not be concealed until inspected and approved. 


Exception: /DSA-SS, DSA-SS/CC, HCD 1, HCD 2] 
Where special inspections are provided in accordance 
with Section 1705A.1.1, Item 3 or Section 1705.1.1, Item 
3, as applicable, of the California Building Code. 


109.3.6.1 Weather-exposed balcony and walking 
surface (exterior elevated element) inspections for 
multifamily buildings with three or more dwelling 
units. [HCD 1 & HCD 2] Weather-exposed balconies 
and walking surfaces extending beyond the exterior 
walls of a building, more than 6 feet (1828.8 mm) 
above ground level, and that rely on wood or wood- 
based products for structural support or stability shall 
be inspected. Inspections shall be conducted in accor- 
dance with Health and Safety Code Section 17973(a) 
through (f) and (m). Weather-exposed balconies and 
walking surfaces found to be in need of repair or 
replacement shall be corrected in accordance with 
Section 17973(g) through (i). Continued and ongoing 
maintenance of weather-exposed balconies and walk- 
ing surfaces shall be the responsibility of the building 
owner in accordance with Section 17973(k). See defini- 
tion of “exterior elevated element” in Health and 
Safety Code Section 17973(b)(2) for additional details. 
See Civil Code Section 5551 for inspections of condo- 
minium projects. 


[A] 109.3.7 Fire- and smoke-resistant penetrations. 
Protection of joints and penetrations in fire-resistance- 
rated assemblies, smoke barriers and smoke partitions 
shall not be concealed from view until inspected and 
approved. 


[A] 109.3.8 Other inspections. In addition to the inspec- 
tions specified in Sections 109.2 through 109.3.7, the code 
official is authorized to make or require other inspections 
of any construction work to ascertain compliance with the 
provisions of this code and other laws that are enforced by 
the Department of Building Safety. 


Note: All noncompliant plumbing fixtures in any resi- 
dential real property shall be replaced with water- 
conserving plumbing fixtures. Plumbing _ fixture 
replacement is required prior to issuance of a certifi- 
cate of final completion, certificate of occupancy or 
final permit approval by the local building department. 
See Civil Code Section 1101.1, et seq., for the definition 
of a noncompliant plumbing fixture, types of residential 
buildings affected and other important enactment 
dates. 
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[A] 109.3.9 Special inspections. Special inspections shall 
be required in accordance with the California Building 
Code. 


[A] 109.3.10 Flood hazard documentation. Where a 
building is located in a flood hazard area, documentation 
of the elevation of the lowest floor as required in the Cali- 
fornia Building Code or the California Residential Code, 
as applicable, shall be submitted to the code official prior 
to the final inspection. 


[A] 109.3.11 Final inspection. The final inspection shall 
be made after work required by the building permit is 
completed. 


[A] 109.4 Inspection agencies. The code official is autho- 
rized to accept reports of approved inspection agencies, 
provided that such agencies satisfy the requirements as to 
qualifications and reliability. 


[A] 109.5 Inspection requests. It shall be the duty of the 
holder of the building permit or their duly authorized agent to 
notify the code official when work is ready for inspection. It 
shall be the duty of the permit holder to provide access to and 
means for any inspections of such work that are required by 
this code. 


[A] 109.6 Approval required. Work shall not be done 
beyond the point indicated in each successive inspection 
without first obtaining the approval of the code official. The 
code official, on notification, shall make the requested 
inspections and shall either indicate the portion of the 
construction that is satisfactory as completed or shall notify 
the permit holder or an agent of the permit holder wherein the 
same fails to comply with this code. Any portions that do not 
comply shall be corrected and such portion shall not be 
covered or concealed until authorized by the code official. 


SECTION 110 
CERTIFICATE OF OCCUPANCY 


[A] 110.1 Change of occupancy. A structure shall not be 
used or occupied in whole or in part, and a change of occu- 
pancy of a structure or portion thereof shall not be made until 
the code official has issued a certificate of occupancy therefor 
as provided herein. Issuance of a certificate of occupancy 
shall not be construed as an approval of a violation of the 
provisions of this code or of other ordinances of the jurisdic- 
tion. Certificates presuming to give authority to violate or 
cancel the provisions of this code or other ordinances of the 
jurisdiction shall not be valid. 


Exception: Certificates of occupancy are not required for 
work exempt from permits in accordance with Section 
105.2. 


[A] 110.2 Certificate issued. After the code official inspects 
the structure and does not find violations of the provisions of 
this code or other laws that are enforced by the department, 
the code official shall issue a certificate of occupancy that 
contains the following: 


1. The permit number. 
2. The address of the structure. 
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3. The name and address of the owner or the owner’s 
authorized agent. 


4. A description of that portion of the structure for which 
the certificate is issued. 


5. A statement that the described portion of the structure 
has been inspected for compliance with the require- 
ments of this code for the occupancy and division of 
occupancy and the use for which the proposed occu- 
pancy is classified. 


6. The name of the code official. 


7. The edition of the code under which the permit was 
issued. 


8. The use and occupancy in accordance with the provi- 
sions of the California Building Code. 


9. The type of construction as defined in the California 
Building Code. 


10. The design occupant load and any impact the alteration 
has on the design occupant load of the area not within 
the scope of the work. 


11. Where an automatic sprinkler system is provided, and 
whether an automatic sprinkler system is required. 


12. Any special stipulations and conditions of the building 
permit. 


[A] 110.3 Temporary occupancy. The code official is 
authorized to issue a temporary certificate of occupancy 
before the completion of the entire work covered by the 
permit, provided that such portion or portions shall be occu- 
pied safely. The code official shall set a time period during 
which the temporary certificate of occupancy is valid. 


[A] 110.4 Revocation. The code official is authorized to 
suspend or revoke a certificate of occupancy or completion 
issued under the provisions of this code, in writing, wherever 
the certificate is issued in error or on the basis of incorrect 
information supplied, or where it is determined that the build- 
ing or structure or portion thereof is in violation of the 
provisions of this code or other ordinance of the jurisdiction. 


SECTION 111 
SERVICE UTILITIES 


[A] 111.1 Connection of service utilities. A person shall not 
make connections from a utility, source of energy, fuel, 
power, water system or sewer system to any building or 
system that is regulated by this code for which a permit is 
required, until approved by the code official. 


[A] 111.2 Temporary connection. The code official shall 
have the authority to authorize the temporary connection of 
the building or system to the utility, source of energy, fuel, 
power, water system or sewer system for the purpose of test- 
ing systems or for use under a temporary approval. 


[A] 111.3 Authority to disconnect service utilities. The 
code official shall have the authority to authorize disconnec- 
tion of utility service to the building, structure or system 
regulated by this code and the referenced codes and standards 
in case of emergency where necessary to eliminate an imme- 
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diate hazard to life or property or where such utility 
connection has been made without the approval required by 
Section 111.1 or 111.2. The code official shall notify the 
serving utility and, wherever possible, the owner or the 
owner’s authorized agent and the occupant of the building, 
structure or service system of the decision to disconnect prior 
to taking such action. If not notified prior to disconnecting, 
the owner, the owner’s authorized agent or occupant of the 
building, structure or service system shall be notified in writ- 
ing, as soon as practical thereafter. 


SECTION 112 
MEANS OF APPEALS 


[A] 112.1 General. In order to hear and decide appeals of 
orders, decisions or determinations made by the code official 
relative to the application and interpretation of this code, 
there shall be and is hereby created a board of appeals. The 
board of appeals shail be appointed by the applicable govern- 
ing authority and shall hold office at its pleasure. The board 
shall adopt rules of procedure for conducting its business and 
shall render all decisions and findings in writing to the appel- 
lant with a duplicate copy to the code official. 


[A] 112.2 Limitations on authority. An application for 
appeal shall be based on a claim that the true intent of this 
code or the rules legally adopted thereunder have been incor- 
rectly interpreted, the provisions of this code do not fully 
apply or an equivalent or better form of construction is 
proposed. The board shall not have authority to waive 
requirements of this code or interpret the administration of 
this code. 


[A] 112.3 Qualifications. The board of appeals shall consist 
of members who are qualified by experience and training to 
pass on matters pertaining to building construction and are 
not employees of the jurisdiction. 


[A] 112.4 Administration. The code official shall take 
immediate action in accordance with the decision of the 
board. 


SECTION 113 
VIOLATIONS 


[A] 113.1 Unlawful acts. It shall be unlawful for any person, 
firm or corporation to repair, alter, extend, add, move, 
remove, demolish or change the occupancy of any building or 
equipment regulated by this code or cause same to be done in 
conflict with or in violation of any of the provisions of this 
code. 


[A] 113.2 Notice of violation. The code official is authorized 
to serve a notice of violation or order on the person responsi- 
ble for the repair, alteration, extension, addition, moving, 
removal, demolition or change in the occupancy of a building 
in violation of the provisions of this code or in violation of a 
permit or certificate issued under the provisions of this code. 
Such order shall direct the discontinuance of the illegal action 
or condition and the abatement of the violation. 
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[A] 113.3 Prosecution of violation. If the notice of violation 
is not complied with promptly, the code official is authorized 
to request the legal counsel of the jurisdiction to institute the 
appropriate proceeding at law or in equity to restrain, correct 
or abate such violation or to require the removal or termina- 
tion of the unlawful occupancy of the building or structure in 
violation of the provisions of this code or of the order or 
direction made pursuant thereto. 


[A] 113.4 Violation penalties. Any person who violates a 
provision of this code or fails to comply with any of the 
requirements thereof or who repairs or alters or changes the 
occupancy of a building or structure in violation of the 
approved construction documents or directive of the code 
official or of a permit or certificate issued under the provi- 
sions of this code shall be subject to penalties as prescribed 
by law. 


SECTION 114 
STOP WORK ORDER 


[A] 114.1 Authority. Where the code official finds any work 
regulated by this code being performed in a manner contrary 
to the provisions of this code or in a dangerous or unsafe 
manner, the code official is authorized to issue a stop work 
order. 


[A] 114.2 Issuance. The stop work order shall be in writing 
and shall be given to the owner of the property, the owner’s 
authorized agent or the person performing the work. Upon 
issuance of a stop work order, the cited work shall immedi- 
ately cease. The stop work order shall state the reason for the 
order and the conditions under which the cited work is autho- 
rized to resume. 


[A] 114.3 Emergencies. Where an emergency exists, the 
code official shall not be required to give a written notice 
prior to stopping the work. 


[A] 114.4 Failure to comply. Any person who shall continue 
any work after having been served with a stop work order, 
except such work as that person is directed to perform to 
remove a violation or unsafe condition, shall be subject to 
fines established by the authority having jurisdiction. 


SECTION 115 
UNSAFE STRUCTURES AND EQUIPMENT 


[A] 115.1 Unsafe conditions. Structures or existing equip- 
ment that are or hereafter become unsafe, insanitary or 
deficient because of inadequate means of egress facilities, 
inadequate light and ventilation, or that constitute a fire 
hazard, or are otherwise dangerous to human life or the public 
welfare, or that involve illegal or improper occupancy or 
inadequate maintenance, shall be deemed an unsafe condi- 
tion. Unsafe structures shall be taken down and removed or 
made safe as the code official deems necessary and as 
provided for in this code. A vacant structure that is not 
secured against unauthorized entry shall be deemed unsafe. 
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[A] 115.2 Record. The code official shall cause a report to be 
filed on an unsafe condition. The report shall state the occu- 
pancy of the structure and the nature of the unsafe condition. 


[A] 115.3 Notice. If an unsafe condition is found, the code 
official shall serve on the owner of the structure or the 
owner’s authorized agent a written notice that describes the 
condition deemed unsafe and specifies the required repairs or 
improvements to be made to abate the unsafe condition, or 
that requires the unsafe building to be demolished within a 
stipulated time. Such notice shall require the person thus noti- 
fied to declare immediately to the code official acceptance or 
rejection of the terms of the order. 


[A] 115.4 Method of service. Such notice shall be deemed 
properly served where a copy thereof is served in accordance 
with one of the following methods: 


1. A copy is delivered to the owner or the owner’s autho- 
rized agent personally. 


2. A copy is sent by certified or registered mail addressed 
to the owner at the last known address with the return 
receipt requested. 


3. A copy is delivered in any other manner as prescribed 
by local law. 


If the certified or registered letter is returned showing that 
the letter was not delivered, a copy thereof shall be posted in 
a conspicuous place in or about the structure affected by such 
notice. Service of such notice in the foregoing manner on the 
owner’s authorized agent shall constitute service of notice on 
the owner. 


[A] 115.5 Restoration or abatement. The structure or equip- 
ment determined to be unsafe by the code official is permitted 
to be restored to a safe condition. The owner, the owner’s 
authorized agent, operator or occupant of a structure, prem- 
ises or equipment deemed unsafe by the code official shall 
abate or cause to be abated or corrected such unsafe condi- 
tions either by repair, rehabilitation, demolition or other 
approved corrective action. To the extent that repairs, alter- 
ations or additions are made, or a change of occupancy occurs 
during the restoration of the structure, such repairs, alter- 
ations, additions or change of occupancy shall comply with 
the requirements of this code. 


SECTION 116 
EMERGENCY MEASURES 


[A] 116.1 Imminent danger. Where, in the opinion of the 
code official, there is imminent danger of failure or collapse 
of a building that endangers life, or where any building or 
part of a building has fallen and life is endangered by the 
occupation of the building, or where there is actual or poten- 
tial danger to the building occupants or those in the proximity 
of any structure because of explosives, explosive fumes or 
vapors, or the presence of toxic fumes, gases, or materials, or 
operation of defective or dangerous equipment, the code offi- 
cial is hereby authorized and empowered to order and require 
the occupants to vacate the premises forthwith. The code offi- 
cial shall cause to be posted at each entrance to such structure 
a notice reading as follows: “This Structure Is Unsafe and Its 
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Occupancy Has Been Prohibited by the Code Official.” It 
shall be unlawful for any person to enter such structure 
except for the purpose of securing the structure, making the 
required repairs, removing the hazardous condition, or of 
demolishing the same. 


[A] 116.2 Temporary safeguards. Notwithstanding other 
provisions of this code, whenever, in the opinion of the code 
official, there is imminent danger due to an unsafe condition, 
the code official shall order the necessary work to be done, 
including the boarding up of openings, to render such struc- 
ture temporarily safe whether or not the legal procedure 
herein described has been instituted; and shall cause such 
other action to be taken as the code official deems necessary 
to meet such emergency. 


[A] 116.3 Closing streets. Where necessary for public safety, 
the code official shall temporarily close structures and close 
or order the authority having jurisdiction to close sidewalks, 
streets, public ways and places adjacent to unsafe structures, 
and prohibit the same from being utilized. 


[A] 116.4 Emergency repairs. For the purposes of this 
section, the code official shall employ the necessary labor and 
materials to perform the required work as expeditiously as 
possible. 


[A] 116.5 Costs of emergency repairs. Costs incurred in the 
performance of emergency work shall be paid by the jurisdic- 
tion. The legal counsel of the jurisdiction shall institute 
appropriate action against the owner of the premises or the 
owner’s authorized agent where the unsafe structure is or was 
located for the recovery of such costs. 


[A] 116.6 Hearing. Any person ordered to take emergency 
measures shall comply with such order forthwith. Any 
affected person shall thereafter, on petition directed to the 
appeals board, be afforded a hearing as described in this code. 


SECTION 117 
DEMOLITION 


[A] 117.1 General. The code official shall order the owner or 
owner’s authorized agent of any premises on which is located 
any structure that in the code official’s judgment is so old or 
dilapidated, or has become so out of repair as to be danger- 
ous, unsafe, insanitary or otherwise unfit for human 
habitation of occupancy, and such that it is unreasonable to 
repair the structure, to demolish and remove such structure; 
or if such structure is capable of being made safe by repairs, 
to repair and make safe and sanitary or to demolish and 
remove to the owner’s or the owner’s authorized agent’s 
option; or where there has been a cessation of normal 
construction of any structure for a period of more than two 
years, to demolish and remove such structure. 


[A] 117.2 Notices and orders. Notices and orders shall 
comply with Section 113. 


[A] 117.3 Failure to comply. If the owner or the owner’s 
authorized agent of a premises fails to comply with a demoli- 
tion order within the time prescribed, the code official shall 
cause the structure to be demolished and removed, either 
through an available public agency or by contract or arrange- 
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ment with private persons, and the cost of such demolition 
and removal shall be charged against the real estate on which 
the structure is located and shall be a lien on such real estate. 


[A] 117.4 Salvage materials. Where any structure has been 
ordered demolished and removed, the governing body or 
other designated officer under said contract or arrangement 
aforesaid shall have the right to sell the salvage and valuable 
materials at the highest price obtainable. The net proceeds of 
such sale, after deducting the expenses of such demolition 
and removal, shall be promptly remitted with a report of such 
sale or transaction, including the items of expense and the 
amounts deducted, for the person who is entitled thereto, 
subject to any order of a court. If such a surplus does not 
remain to be turned over, the report shall so state. 
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CHAPTER 2 
DEFINITIONS 


User note: 


About this chapter: Codes, by their very nature, are technical documents. Every word, term and punctuation mark can add to or change the 
meaning of a technical requirement. It is necessary to maintain a consensus on the specific meaning of each term contained in the code. 
Chapter 2 performs this function by stating clearly what specific terms mean for the purpose of the code. 


SECTION 201 
GENERAL 


201.1 Scope. Unless otherwise expressly stated, the follow- 
ing words and terms shall, for the purposes of this code, have 
the meanings shown in this chapter. /OSHPD 1, IR, 2, 4 & 
5] For terms not defined in this chapter, refer to Part 1, 
Chapters 6 and 7 of the California Administrative Code, 
and Part 2, Chapter 2 of the California Building Code. 


201.2 Interchangeability. Words used in the present tense 
include the future; words stated in the masculine gender 
include the feminine and neuter; the singular number includes 
the plural and the plural, the singular. 


201.3 Terms defined in other codes. Where terms are not 
defined in this code and are defined in the other California 
Codes, such terms shall have the meanings ascribed to them 
in those codes. /DSA-SS & DSA-SS/CC] Definitions of terms 
given in Section 4-208 or 4-314 of the California Administra- 
tive Code govern over those in Section 202. 


201.4 Terms not defined. Where terms are not defined through 
the methods authorized by this chapter, such terms shall have 
ordinarily accepted meanings such as the context implies. 


SECTION 202 
GENERAL DEFINITIONS 


ACCESSORY DWELLING UNIT. [HCD 1 & HCD 2] An 
attached or detached residential dwelling unit that provides 
complete independent living facilities for one or more per- 
sons and is located on a lot with a proposed or existing pri- 
mary residence. Accessory dwelling units shall include 
permanent provisions for living, sleeping, eating, cooking 
and sanitation on the same parcel as the single-family or 
multifamily dwelling is or will be situated. (See Government 
Code Section 65852.2.) 


[A] ADDITION. An extension or increase in floor area, 
number of stories, or height of a building or structure. 


[A] ALTERATION. Any construction or renovation to an 
existing structure other than a repair or addition. 


[A] APPROVED. Acceptable to the code official. 


Exception: [HCD 1 & HCD 2] “Approved” means meet- 
ing the approval of the Enforcing Agency, except as other- 
wise provided by law, when used in connection with any 
system, material, type of construction, fixture or appliance 
as the result of investigations and tests conducted by the 
agency, or by reason of accepted principles or tests by 
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national authorities, or technical, health, or scientific 
organizations or agencies. 


Notes: 


1. See Health and Safety Code Section 17920 for 
“Approved” as applied to residential construc- 
tion and buildings or structures accessory thereto 
as referenced in Section 1.8.2. 


2. See Health and Safety Code Section 17921.1 for 
“Approved” as applied to the use of hotplates in 
residential construction as referenced in Section 
PeSoa 


3. See Health and Safety Code Section 19966 for 
“Approved” as applied to Factory-Built Housing 
as referenced in Section 1.8.3.2.5. 

4. See Health and Safety Code Section 18201 for 
“Approved” as applied to Mobilehome Parks as 
referenced in Section 1.8.2. 

5. See Health and Safety Code Section 18862.1 for 
“Approved” as applied to Special Occupancy 
Parks as referenced in Section 1.8.2. 

[A] BUILDING. Any structure utilized or intended for 
supporting or sheltering any use or occupancy. 
Exception: [HCD 1, HCD 2 & HCD 1-AC] For applica- 
tions listed in Section 1.8.2 regulated by the Department 
of Housing and Community Development, “Building” 
shall not include the following: 

1, Any mobilehome as defined in Health and Safety 
Code Section 18008. 

2. Any manufactured home as defined in Health and 
Safety Code Section 18007. 

3. Any commercial modular as defined in Health and 
Safety Code Section 18001.8 or any special purpose 
commercial modular as defined in Section 18012. 5. 

4. Any recreational vehicle as defined in Health and 
Safety Code, Section 18010. 

5. Any multifamily manufactured home as defined in 
Health and Safety Code Section 18008. 7. 

For additional information, see Health and Safety 

Code Section 18908. 

Note: Building shall have the same meaning as defined in 
Health and Safety Code Sections 17920 and 18908 for the 
applications specified in Section 1.11. 
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BUILDING OFFICIAL. [BSC, DSA-SS, DSA-SS/CC] The 
individual within the agency or organization charged with 
responsibility for compliance with the requirements of this 
code. For some agencies this person is termed the “enforce- 
ment agent.” 


BUILDING OFFICIAL. [HCD 1, HCD 2] [OSHPD 1, IR, 
2, 4 & 5] The officer or other designated authority charged 
with the administration and enforcement of this code, or a 
duly authorized representative. 


CHANGE IN FUNCTION. [OSHPD 1, 1R, 2, 4 & 5] See 
California Building Code Section 1224.3. 


[A] CHANGE OF OCCUPANCY. Any of the following 
shall be considered as a change of occupancy where the 
current California Building Code requires a greater degree of 
safety, accessibility, structural strength, fire protection, means 
of egress, ventilation or sanitation than is existing in the 
current building or structure: 


1. Any change in the occupancy classification of a build- 
ing or structure. 


2. Any change in the purpose of, or a change in the level 
of activity within, a building or structure. 


3. A change of use. 


[A] CHANGE OF USE. A change in the use of a building or 
a portion of a building, within the same group classification, 
for which there is a change in application of the code 
requirements. 


[A] CODE OFFICIAL. The officer or other designated 
authority charged with the administration and enforcement of 
this code. 


[HCD 1 & HCD 2] [OSHPD 1, 1R, 2, 4 & 5] “Code Offi- 
cial” shall mean “Building Official” as defined in this code. 


CRITICAL CARE AREA. [OSHPD 1] See California 
Administrative Code Chapter 6. 


[BS] DANGEROUS. Any building, structure or portion 
thereof that meets any of the conditions described below shall 
be deemed dangerous: 


1. The building or structure has collapsed, has partially 
collapsed, has moved off its foundation or lacks the 
necessary support of the ground. 


2. There exists a significant risk of collapse, detachment 
or dislodgement of any portion, member, appurtenance 
or ornamentation of the building or structure under per- 
manent, routine or frequent loads; under actual loads 
already in effect; or under snow, wind, rain, flood, 
earthquake or other environmental loads when such 
loads are imminent. 


[A] DEFERRED SUBMITTAL. Those portions of the 
design that are not submitted at the time of the application and 
that are to be submitted to the code official within a specified 
period. 


[BS] DISPROPORTIONATE EARTHQUAKE DAMAGE. 
A condition of earthquake-related damage where both of the 
following occur: 


1. The 0.3-second spectral acceleration at the building site 
as estimated by the United States Geological Survey for 


2-4 


the earthquake in question is less than 40 percent of the 
mapped acceleration parameter SS. 


2. The vertical elements of the lateral force-resisting sys- 
tem have suffered damage such that the lateral load- 
carrying capacity of any story in any horizontal direc- 
tion has been reduced by more than 10 percent from its 
predamage condition. 


[BE] EMERGENCY ESCAPE AND RESCUE OPEN- 
ING. An operable exterior window, door or other similar 
device that provides for a means of escape and access for 
rescue in the event of an emergency. 


ENFORCEMENT AGENCY. [BSC, DSA-SS, DSA-SS/CC] 
The agency or organization charged with responsibility for 
agency or organization compliance with the requirements of 
this code, also known as the Authority Having Jurisdiction in 
ASCE 41. 


EQUIPMENT OR FIXTURE. Any plumbing, heating, elec- 
trical, ventilating, air conditioning, refrigerating and fire 
protection equipment; and elevators, dumbwaiters, escalators, 
boilers, pressure vessels and other mechanical facilities; or 
installations that are related to building services. Equipment or 
fixture shall not include manufacturing, production or process 
equipment, but shall include connections from building 
service to process equipment. 


[A] EXISTING BUILDING. A building erected prior to the 
date of adoption of the appropriate code, or one for which a 
legal building permit has been issued. 


[A] EXISTING STRUCTURE. A structure erected prior to 
the date of adoption of the appropriate code, or one for which 
a legal building permit has been issued. 


EXISTING STRUCTURE. [OSHPD 1, 1R, 2, 4 & 5] A 
structure that has a valid certificate of occupancy issued by 
the building official. 


EXTERIOR ELEVATED ELEMENT. See Government 
Code Section 17973 (b)(2). 


[BF] EXTERIOR WALL COVERING. A material or 
assembly of materials applied on the exterior side of exterior 
walls for the purpose of providing a weather-resisting barrier, 
insulation or for aesthetics, including but not limited to, 
veneers, siding, exterior insulation and finish systems, archi- 
tectural trim and embellishments, such as cornices, soffits, 
facias, gutters and leaders. 


[BF] EXTERIOR WALL ENVELOPE. A system or assem- 
bly of exterior wall components, including exterior wall finish 
materials, that provides protection of the building structural 
members, including framing and sheathing materials, and 
conditioned interior space from the detrimental effects of the 
exterior environment. 


[A] FACILITY. All or any portion of buildings, structures, 
site improvements, elements and pedestrian or vehicular 
routes located on a site. 


[BS] FLOOD HAZARD AREA. The greater of the follow- 
ing two areas: 


1. The area within a flood plain subject to a 1-percent or 
greater chance of flooding in any year. 
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2. The area designated as a flood hazard area on a com- 
munity’s flood hazard map, or otherwise legally desig- 
nated. 


GENERAL ACUTE CARE HOSPITAL. [OSHPD 1] See 
California Building Code Section 1224.3. 


[A] HISTORIC BUILDING. Any building or structure that 
is one or more of the following: 


1. Listed, or certified as eligible for listing, by the State 
Historic Preservation Officer or the Keeper of the 
National Register of Historic Places, in the National 
Register of Historic Places. 


2. Designated as historic under an applicable state or local 
law. 


3. Certified as a contributing resource within a National 
Register, state designated or locally designated historic 
district. 

INCIDENTAL STRUCTURAL ALTERATIONS, ADDI- 
TIONS OR REPAIRS. [OSHPD 1 & 4] Alterations, additions 
or repairs which would not reduce the story lateral shear 
force-resisting capacity by more than 5 percent or increase the 
story shear by more than 5 percent in any existing story or a 
combination thereof with equivalent effect (not exceeding 5 
percent total). The calculation of lateral shear force-resisting 
capacity and story shear shall account for the cumulative 
effects of additions and alterations since original construction. 


MAJOR STRUCTURAL ALTERATIONS, ADDITIONS 
OR REPAIRS. [OSHPD 1 & 4] Alterations, additions or 
repairs of greater extent than minor structural alterations, 
additions or repairs. 


MINOR STRUCTURAL ALTERATIONS, ADDITIONS 
OR REPAIRS. [OSHPD 1 & 4] Alterations, additions or 
repairs of greater extent than incidental structural additions 
or alterations which would not reduce the story shear lateral- 
force-resisting capacity by more than 10 percent or increase 
the story shear by more than 10 percent in any existing story 
or a combination thereof with equivalent effect (not exceed- 
ing 10 percent total). The calculation of lateral shear force- 
resisting capacity and story shear shall account for the cumu- 
lative effects of additions and alterations since original con- 
struction. 


[BF] NONCOMBUSTIBLE MATERIAL. A material that, 
under the conditions anticipated, will not ignite or burn when 
subjected to fire or heat. Materials that pass ASTM E136 are 
considered noncombustible materials. 


NONSTRUCTURAL ALTERATION. [OSHPD 1 & 4] Non- 
structural alteration is any alteration which neither affects 
existing structural elements nor requires new structural ele- 
ments for vertical or lateral support and which does not 
increase the lateral shear force in any story by more than 5 
percent. 


PRIMARY FUNCTION, A primary function is a major 
activity for which the facility is intended. Areas that contain a 
primary function include, but are not limited to, the customer 
services lobby of a bank, the dining area of a cafeteria, the 
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meeting rooms in a conference center, as well as offices and 
other work areas in which the activities of the public accom- 
modation or other private entity using the facility are carried 
out. Mechanical rooms, boiler rooms, supply storage rooms, 
employee lounges or locker rooms, janitorial closets, 
entrances, corridors and restrooms are not areas containing a 
primary function. 


[A] REGISTERED DESIGN PROFESSIONAL IN 
RESPONSIBLE CHARGE. A registered design profes- 
sional engaged by the owner or the owner’s authorized agent 
to review and coordinate certain aspects of the project, as 
determined by the code official, for compatibility with the 
design of the building or structure, including submittal docu- 
ments prepared by others, deferred submittal documents and 
phased submittal documents. 


REHABILITATION. Any work, as described by the catego- 
ries of work defined herein, undertaken in an existing 
building. 

[A] RELOCATABLE BUILDING. A _ partially or 
completely assembled building constructed and designed to be 
reused multiple times and transported to different building 
sites. 


[A] REPAIR. The reconstruction, replacement or renewal of 
any part of an existing building for the purpose of its mainte- 
nance or to correct damage. 


REPAIR. [OSHPD 1] as used in this Code means all the 
design and construction work affecting existing or requiring 
new structural elements undertaken to restore or enhance the 
structural and nonstructural load-resisting system participat- 
ing in vertical or lateral response of a structure primarily 
intended to correct the effects of deterioration or impending 
or actual failure, regardless of cause. 


[BS] REROOFING. The process of recovering or replacing 
an existing roof covering. See “Roof recover” and “Roof 
replacement.” 


[BS] RISK CATEGORY. A categorization of buildings and 
other structures for determination of flood, wind, snow, ice 
and earthquake loads based on the risk associated with unac- 
ceptable performance, as provided in Section 1604.5 of the 
California Building Code. 


[BS] ROOF COATING. A fluid-applied adhered coating 
used for roof maintenance, roof repair or as a component of a 
roof covering system or roof assembly. 


[BS] ROOF RECOVER. The process of installing an addi- 
tional roof covering over a prepared existing roof covering 
without removing the existing roof covering. 


[BS] ROOF REPAIR. Reconstruction or renewal of any part 
of an existing roof for the purpose of correcting damage or 
restoring the predamage condition. 


[BS] ROOF REPLACEMENT. The process of removing the 
existing roof covering, repairing any damaged substrate and 
installing a new roof covering. 
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[BS] SEISMIC FORCES. The loads, forces and require- 
ments prescribed herein, related to the response of the building 
to earthquake motions, to be used in the analysis and design of 
the structure and its components. Seismic forces are consid- 
ered either full or reduced, as provided in Chapter 3. 


SPC SEISMIC SEPARATION. [OSHPD 1 & 1R] Means a 
building separation in accordance with the California 
Administrative Code, Chapter 6 Section 3.4. 


SUBSTANDARD BUILDING. [HCD 1, HCD 2] See Health 
and Safety Code Section 17920. 3. 


[BS] SUBSTANTIAL DAMAGE. For the purpose of deter- 
mining compliance with the flood provisions of this code, 
damage of any origin sustained by a structure whereby the cost 
of restoring the structure to its before-damaged condition 
would equal or exceed 50 percent of the market value of the 
structure before the damage occurred. 


[BS] SUBSTANTIAL IMPROVEMENT. For the purpose 
of determining compliance with the flood provisions of this 
code, any repair, alteration, addition or improvement of a 
building or structure, the cost of which equals or exceeds 50 
percent of the market value of the structure, before the 
improvement or repair is started. If the structure has sustained 
substantial damage, any repairs are considered substantial 
improvement regardless of the actual repair work performed. 
The term does not, however, include either of the following: 


1. Any project for improvement of a building required to 
correct existing health, sanitary or safety code viola- 
tions identified by the code official and that is the mini- 
mum necessary to ensure safe living conditions. 


2. Any alteration of a historic structure, provided that the 
alteration will not preclude the structure’s continued 
designation as a historic structure. 


[BS] SUBSTANTIAL STRUCTURAL ALTERATION. 
An alteration in which the gravity load-carrying structural 
elements altered within a 5-year period support more than 30 
percent of the total floor and roof area of the building or struc- 
ture. The areas to be counted toward the 30 percent shall 
include mezzanines, penthouses, and in-filled courts and 
shafts tributary to the altered structural elements. 


[BS] SUBSTANTIAL STRUCTURAL DAMAGE. A 
condition where any of the following apply: 


1. The vertical elements of the lateral force-resisting sys- 
tem have suffered damage such that the lateral load- 
carrying capacity of any story in any horizontal direc- 
tion has been reduced by more than 33 percent from its 
predamage condition. 


2. The capacity of any vertical component carrying gray- 
ity load, or any group of such components, that has a 
tributary area more than 30 percent of the total area of 
the structure’s floor(s) and roof(s) has been reduced 
more than 20 percent from its predamage condition, 
and the remaining capacity of such affected elements, 
with respect to all dead and live loads, is less than 75 
percent of that required by the California Building 
Code for new buildings of similar structure, purpose 
and location. 
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3. The capacity of any structural component carrying 
snow load, or any group of such components, that sup- 
ports more than 30 percent of the roof area of similar 
construction has been reduced more than 20 percent 
from its predamage condition, and the remaining capac- 
ity with respect to dead, live and snow loads is less than 
75 percent of that required by the California Building 
Code for new buildings of similar structure, purpose 
and location. 


SUBSTANTIAL STRUCTURAL DAMAGE, [OSHPD 1 & 
IR] A condition where any of the following apply: 


1. The vertical elements of the lateral force-resisting sys- 
tem have suffered damage such that the lateral load 
carrying capacity of any story in any horizontal direc- 
tion has been reduced by more than 10 percent from its 
predamage condition. 


2. The capacity of any vertical component carrying grav- 
ity load, or any group of such components, has a tribu- 
tary area more than 15 percent of the total area of the 
structure's floor(s) and roof(s), has been reduced more 
than 10 percent from its predamage condition, and the 
remaining capacity of such affected elements, with 
respect to all dead and live loads, is less than 75 per- 
cent of that required by the California Building Code 
for new buildings of similar structure, purpose and 
location. 


3. The capacity of any structural component carrying 
snow load, or any group of such components, that sup- 
ports more than 15 percent of the roof area of similar 
construction, has been reduced more than 10 percent 
Jrom its predamage condition, and the remaining 
capacity with respect to dead, live and snow loads is 
less than 75 percent of that required by the California 
Building Code for new buildings of similar structure, 
purpose and location. 


TECHNICALLY INFEASIBLE. An alteration of a facility 
that has little likelihood of being accomplished because the 
existing structural conditions require the removal or alteration 
of a load-bearing member that is an essential part of the struc- 
tural frame, or because other existing physical or site 
constraints prohibit modification or addition of elements, 
spaces or features which are in full and strict compliance with 
the minimum requirements for new construction and which 
are necessary to provide accessibility. 


UNREINFORCED CONCRETE. [OSHPD 1, 1R, 2, 4 & 5] 
Unreinforced concrete as used in this chapter means plain 
concrete as defined in ACI 318 Section 2.3. 


UNREINFORCED MASONRY. [OSHPD 1 & 4] Unrein- 
forced masonry as used in this chapter means masonry con- 
struction where reinforcements in any direction is less than 
minimum reinforcement specified in TMS 402 Section 7.3.2.6. 


UNSAFE. Buildings, structures or equipment that are unsani- 
tary, or that are deficient due to inadequate means of egress 
facilities, inadequate light and ventilation, or that constitute a 
fire hazard, or in which the structure or individual structural 
members meet the definition of “Dangerous,” or that are 
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otherwise dangerous to human life or the public welfare, or 
that involve illegal or improper occupancy or inadequate 
maintenance shall be deemed unsafe. A vacant structure that 
is not secured against entry shall be deemed unsafe. 


[HCD 1 & HCD 2] An unsafe building, as defined in this 
chapter, shall be considered substandard. 


VOLUNTARY STRUCTURAL IMPROVEMENTS (VSIs). 
[OSHPD 1] Voluntary structural improvements are any 
alterations of existing structural element(s) or addition of 
new structural elements which are not necessary for vertical 
or lateral support of other work and is initiated by the appli- 
cant primarily for the purpose of increasing the vertical or 
lateral load-carrying strength or stiffness of an existing 
building. 

WORK AREA. That portion or portions of a building consist- 
ing of all reconfigured spaces as indicated on the construction 
documents. Work area excludes other portions of the building 
where incidental work entailed by the intended work must be 
performed and portions of the building where work not 
initially intended by the owner is specifically required by this 
code. 
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CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
) CHAPTER 3 — PROVISIONS FOR ALL COMPLIANCE METHODS 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications. ) 
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The state agency does not adopt sections identified with the following symbol: F 


The Office of the State Fire Marshal's adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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PROVISIONS FOR ALL COMPLIANCE METHODS 


User note: 


About this chapter: Chapter 3 explains the three compliance options for alterations and additions available in the code. In addition, this 
chapter also lays out the methods to be used for seismic design and evaluation throughout this code. Finally, this chapter clarifies that provi- 
sions in other I-Codes® related to repairs, alterations, additions, relocation and changes of occupancy must also be addressed unless they 


conflict with this code. In that case, this code takes precedence. 


SECTION 301 
ADMINISTRATION 


| 301.1 Applicability. The repair, alteration, change of occu- 
pancy, addition or relocation of all existing buildings shall 
comply with Section 301.2, 301.3 or 301.4. The provisions 
of Sections 302 through 309 shall apply to all alterations, 
repairs, additions, relocation of structures and changes of 
occupancy regardless of compliance method. /OSHPD IR, 
2, 4 and 5] Section 301.4 not adopted by OSHPD. 


Exceptions: 


I. Existing state-owned structures. [BSC] The 
repair, alteration, change of occupancy, addition 
or relocation of all existing buildings shall comply 
with the provisions of Sections 317 through 322 as 
the minimum standards for earthquake evaluation 
and design for retrofit of existing state-owned 
structures, including buildings owned by the Uni- 
versity of California, the California State Univer- 
sity or the Judicial Council. 


The provisions of Sections 317 through 322 may be 
adopted by a local jurisdiction for earthquake 
evaluation and design for retrofit of existing build- 
ings. 

2. Public school buildings [DSA-SS] The provisions 
of Sections 317 through 323 establish minimum 
standards for earthquake evaluation and design for 
the rehabilitation of existing buildings for use as 
public school buildings under the jurisdiction of 
the Division of the State Architect—Structural 
Safety (DSA-SS, refer to Section 1.9.2.1) where 
required by Sections 4-307 and 4-309(c) of the 
California Administrative Code. 


The provisions of Sections 317 through 323 also 
establish minimum standards for earthquake evalu- 
ation and design for rehabilitation of existing pub- 
lic school buildings currently under the 
jurisdiction of DSA-SS. 


3. Community college buildings. [DSA-SS/CC] The 
provisions of Sections 317 through 323 establish 
minimum standards for earthquake evaluation and 
design for the rehabilitation of existing buildings 
for use as community college buildings under the 
jurisdiction of the Division of the State Architect— 
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Structural Safety/Community Colleges (DSA- 
SS/CC, refer to Section 1.9.2.2) where required by 
Sections 4-307 and 4-309(c) of the California 
Administrative Code. 


The provisions of Sections 317 through 323 also 
establish minimum standards for earthquake evalu- 
ation and design for rehabilitation of existing com- 
munity college buildings currently under the 
jurisdiction of DSA-SS/CC. 


. [HCD 1] In addition to the requirements in this 


chapter, maintenance, alteration, repair, addition 
or change of occupancy to existing buildings and 
accessory structures under the authority of the 
Department of Housing and Community Develop- 
ment, as provided in Section 1.8.2.1.1, shall com- 
ply with California Code of Regulations, Title 25, 
Division 1, Chapter 1, Subchapter 1. 


Exceptions: 


1, [HCD 2] For moved buildings and main- 
tenance, alteration, repair, addition or 
change of occupancy to existing buildings 
and accessory structures in mobilehome 
parks or special occupancy parks as pro- 
vided in Section 1.8.2.1.3, see California 
Code of Regulations, Title 25, Division 1, 
Chapters 2 and 2.2. 


2. [HCD 1] Limited-density owner-built 
rural dwellings, as defined in Chapter 2 of 
the California Residential Code. 


. Hospital buildings removed from acute care ser- 


vice, Skilled nursing facilities, intermediate-care 
facilities, correctional treatment centers and 
acute-psychiatric hospitals [OSHPD IR, 2, 4 and 
5]. The provisions of adopted sections in Chapters 
3 through 5 shall control the alteration, repair and 
change of occupancy or function of existing struc- 
tures for applications listed in Section 1.10.1, 
1.10.2, 1.10.4 and 1.10.5 regulated by the Office of 
Statewide Health Planning and Development 
(OSHPD). Functional service spaces shall comply 
with the requirements in the California Building 
Code, Sections 1224, 1225, 1226, 1227 and 1228. 


PROVISIONS FOR ALL COMPLIANCE METHODS 


301.1.1 Bleachers, grandstands and folding and tele- 
scopic seating. Existing bleachers, grandstands and 
folding and telescopic seating shall comply with ICC 
300. 


301.2 Repairs. Repairs shall comply with the requirements 
of Chapter 4. 


301.3 Alteration, addition or change of occupancy. The 
alteration, addition or change of occupancy of all existing 
buildings shall comply with one of the methods listed in 
Section 301.3.1, 301.3.2 or 301.3.3 as selected by the appli- 
cant. Sections 301.3.1 through 301.3.3 shall not be applied 
in combination with each other. /OSHPD IR, 2, 4 and 5] 
Sections 301.3.2 and 301.3.3, not adopted by OSHPD. 


Note: [HCD 1 & HCD 2] Sections 301.3.2 and 301.3.3 
shall be permitted only if the performance compliance 
method and/or work area compliance method are 
adopted by a local ordinance. 


Exception: Subject to the approval of the code official, 
alterations complying with the laws in existence at the 
time the building or the affected portion of the building 
was built shall be considered in compliance with the 
provisions of this code. New structural members added 
as part of the alteration shall comply with the California 
Building Code. This exception shall not apply to the 
following: 


1. Alterations for accessibility required by the Cali- 
fornia Building Code, Chapter 114A. 


2. Alterations that constitute substantial improvement 
in flood hazard areas, which shall comply with 
Sections 503.2, 701.3 or 1301.3.3. 


3. Structural provisions of Section 304, Chapter 5 or 
to the structural provisions of Sections 706, 805 
and 906. 


301.3.1 Prescriptive compliance method. Alterations, 
additions and changes of occupancy complying with 
Chapter 5 of this code in buildings complying with the 
California Fire Code shall be considered in compliance 
with the provisions of this code. 


Exception: Hospital buildings removed from acute 
care service, Skilled nursing facilities, intermediate- 
care facilities, correctional treatment centers and 
acute psychiatric hospitals [OSHPD 1R, 2, 4 and 5]. 
The provisions of adopted sections in Chapters 3. 
through 5 shall control the alteration, repair and 
change of occupancy or function of existing structures 
for applications listed in Section 1.10.1, 1.10.2, 1.10.4 
and 1.10.5 regulated by the Office of Statewide Health 
Planning and Development (OSHPD). Refer to Chap- 
ter 3A for services, systems and utilities that serve 
OSHPD 1 buildings. 


301.3.2 Work area compliance method. Alterations, 
additions and changes of occupancy complying with the 
applicable requirements of Chapters 6 through 12 of this 
code shall be considered in compliance with the provi- 
sions of this code. 
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Note: [HCD 1 & HCD 2] The provisions contained in 
Chapters 6 through 12 are not adopted by HCD, but 
may be available for adoption by a local ordinance. 
(See Section 1.1.11.) 


301.3.3 Performance compliance method. Alterations, 
additions and changes of occupancy complying with 
Chapter 13 of this code shall be considered in compli- 
ance with the provisions of this code. 


Note: [HCD 1 & HCD 2] The provisions contained in 
Chapter 13 are not adopted by HCD, but may be 
available for adoption by a local ordinance. (See Sec- 
HON dt.) 


301.4 Relocated or moved buildings. Relocated or moved 
buildings shall comply with the requirements of Chapter 14. 


SECTION 302 
GENERAL PROVISIONS 


302.1 Dangerous conditions. The code official shall have 
the authority to require the elimination of conditions deemed 
dangerous. 


302.1.1 Dangerous conditions. [BSC] Regardless of the 
extent of structural or nonstructural damage, the code 
official shall have the authority to require the elimination 
of conditions deemed dangerous. 


302.2 Additional codes. Alterations, repairs, additions and 
changes of occupancy to, or relocation of, existing buildings 
and structures shall comply with the provisions for alter- 
ations, repairs, additions and changes of occupancy or 
relocation, respectively, in this code and the California 
Energy Code, California Fire Code, California Mechanical 
Code, California Plumbing Code, California Residential 
Code and California Electrical Code. Where provisions of 
the other codes conflict with provisions of this code, the 
provisions of this code shall take precedence. 


302.2.1 Additional codes in health care. In existing 
Group I-2 occupancies, ambulatory health care facilities, 
outpatient clinics and hyperbaric facilities, alterations, 
repairs, additions and changes of occupancy to, or reloca- 
tion of, existing buildings and structures shall also comply 
with NFPA 99. 


302.3 Existing materials. Materials already in use in a build- 
ing in compliance with requirements or approvals in effect at 
the time of their erection or installation shall be permitted to 
remain in use unless determined by the code official to be 
unsafe. 


302.4 New and replacement materials. Except as otherwise 
required or permitted by this code, materials permitted by the 
applicable code for new construction shall be used. Like mate- 
rials shall be permitted for repairs and alterations, provided that 
unsafe conditions are not created. Hazardous materials shall 
not be used where the code for new construction would not 
permit their use in buildings of similar occupancy, purpose and 
location. [HCD 1] Local ordinances or regulations shall 
permit the replacement, retention and extension of original 
materials, and the use of original methods of construction, for 
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any building or accessory structure, provided such building or 
structure complied with the building code provisions in effect 
at the time of original construction and the building or acces- 
sory structure does not become or continue to be a 
substandard building. For additional information, see Health 
and Safety Code Sections 17912, 17920.3, 17922(d), 17922. 3, 
17958.8 and 17958.9. 


Exception: No replacement residential garage door shall 
be installed to connect the replacement door to an existing 
residential automatic garage door opener that does not 
have a battery backup function designed to keep the 
garage door operational without interruption during an 
electrical outage. See Health and Safety Code Section 
19892. 


[BS] 302.4.1 New structural members and connections. 
New structural members and connections shall comply 
with the detailing provisions of the California Building 
Code for new buildings of similar structure, purpose and 
location. 


Exception: Where alternative design criteria are 
specifically permitted. 


302.5 Occupancy and use. Where determining the appropri- 
ate application of the referenced sections of this code, the 
occupancy and use of a building shall be determined in accor- 
dance with Chapter 3 of the California Building Code. 


SECTION 303 
STORM SHELTERS 


303.1 Storm shelters. This section applies to the construc- 
tion of storm shelters constructed as rooms or spaces within 
existing buildings for the purpose of providing protection 
during storms that produce high winds, such as tornados and 
hurricanes. Such structures shall be designated to be hurri- 
cane shelters, tornado shelters, or combined hurricane and 
tornado shelters. Such structures shall be constructed in 
accordance with this code and ICC 500. 


303.2 Addition to a Group E occupancy. Where an addition 
is added to an existing Group E occupancy located in an area 
where the shelter design wind speed for tornados is 250 mph 
(402.3 km/h) in accordance with Figure 304.2(1) of ICC 500 
and the occupant load in the addition is 50 or more, the addi- 
tion shall have a storm shelter constructed in accordance with 
ICC 500. 


Exceptions: 
1. Group E day care facilities. 


2. Group E occupancies accessory to places of reli- 
gious worship. 


3. Additions meeting the requirements for shelter 
design in ICC 500. 


303.2.1 Required occupant capacity. The required occu- 
pant capacity of the storm shelter shall include all 
buildings on the site, and shall be the total occupant load 
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of the classrooms, vocational rooms and offices in the 
Group E occupancy. 


Exceptions: 


1. Where an addition is being added on an existing 
Group E site, and where the addition is not of suf- 
ficient size to accommodate the required occu- 
pant capacity of the storm shelter for all of the 
buildings on-site, the storm shelter shall at a min- 
imum accommodate the required capacity for the 
addition. 


2. Where approved by the code official, the required 
occupant capacity of the shelter shall be permit- 
ted to be reduced by the occupant capacity of any 
existing storm shelters on the site. 


303.2.2 Occupancy classification. The occupancy classi- 
fication for storm shelters shall be determined in 
accordance with Section 423.3 of the California Building 
Code. 


SECTION 304 
STRUCTURAL DESIGN LOADS AND 
EVALUATION AND DESIGN PROCEDURES 


[BS] 304.1 Live loads. Where an addition or alteration does 
not result in increased design live load, existing gravity load- 
carrying structural elements shall be permitted to be evalu- 
ated and designed for live loads approved prior to the 
addition or alteration. If the approved live load is less than 
that required by Section 1607 of the California Building 
Code, the area designated for the nonconforming live load 
shall be posted with placards of approved design indicating 
the approved live load. Where the addition or alteration 
results in increased design live load, the live load required by 
Section 1607 of the California Building Code shall be used. 


[BS] 304.2 Snow loads on adjacent buildings. Where an 
alteration or addition changes the potential snow drift effects 
on an adjacent building, the code official is authorized to 
enforce Section 7.12 of ASCE 7. 


[BS] 304.3 Seismic evaluation and design procedures. 
Where required, seismic evaluation or design shall be based 
on the procedures and criteria in this section, regardless of 
which compliance method is used. 


[BS] 304.3.1 Compliance with full seismic forces. 
Where compliance requires the use of full seismic forces, 
the criteria shall be in accordance with one of the 
following: 


1. One-hundred percent of the values in the California 
Building Code. Where the existing seismic force- 
resisting system is a type that can be designated as 
“Ordinary,” values of R, Q, and C,, used for analysis in 
accordance with Chapter 16 of the California Building 
Code shall be those specified for structural systems 
classified as “Ordinary” in accordance with Table 
12.2-1 of ASCE 7, unless it can be demonstrated that 
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the structural system will provide performance equiva- 
lent to that of a “Detailed,” “Intermediate” or “Spe- 
cial” system. 


2. ASCE 41, using a Tier 3 procedure and the two- 
level performance objective in Table 304.3.1 for the 
applicable risk category. 


[BS] TABLE 304.3.1 
PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 
FOR COMPLIANCE WITH FULL SEISMIC FORCES 


STRUCTURAL 
PERFORMANCE LEVEL 
FOR USE WITH BSE-2N 
EARTHQUAKE HAZARD 

LEVEL 


STRUCTURAL 
PERFORMANCE LEVEL 
FOR USE WITH BSE-1N 
EARTHQUAKE HAZARD 

LEVEL 


Life Safety (S-3) Collapse Prevention (S-5) 


RISK 
CATEGORY 
(Based on IBC 
Table 1604.5) 


Life Safety (S-3) Collapse Prevention (S-5) 


Immediate Occupancy 
(S-1) 


Damage Control (S-2) | Limited Safety (S-4) |. 


Life Safety (S-3) 


[BS] 304.3.2 Compliance with reduced seismic forces. 
Where seismic evaluation and design is permitted to use 
reduced seismic forces, the criteria used shall be in accor- 
dance with one of the following: 


1, The California Building Code using 75 percent of 
the prescribed forces. Values of R, Q, and C, used 
for analysis shall be as specified in Section 304.3.1 
of this code. 


2. Structures or portions of structures that comply with 
the requirements of the applicable chapter in Appen- 
dix A as specified in Items 2.1 through 2.4 and sub- 
ject to the limitations of the respective Appendix A 
chapters shall be deemed to comply with this sec- 
tion. 


2.1. The seismic evaluation and design of unrein- 
forced masonry bearing wall buildings in 
Risk Category I or II are permitted to be 
based on the procedures specified in Appen- 
dix Chapter Al. 


2.2, Seismic evaluation and design of the wall 
anchorage system in reinforced concrete and 
reinforced masonry wall buildings with flex- 
ible diaphragms in Risk Category I or II are 
permitted to be based on the procedures 
specified in Chapter A2. 


2.3. Seismic evaluation and design of cripple 
walls and sill plate anchorage in residential 
buildings of light-frame wood construction 
in Risk Category I or II are permitted to be 
based on the procedures specified in Chapter 
A3. 


2.4. Seismic evaluation and design of soft, weak 
or open-front wall conditions in multiple- 
unit residential buildings of wood construc- 
tion in Risk Category I or II are permitted to 
be based on the procedures specified in 
Chapter A4. 
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3. ASCE 41, using the performance objective in Table 
304.3.2 for the applicable risk category. 


[BS] TABLE 304.3.2 
PERFORMANCE OBJECTIVES FOR USE IN ASCE 41 
FOR COMPLIANCE WITH REDUCED SEISMIC FORCES 


STRUCTURAL STRUCTURAL 
RISK CATEGORY | PERFORMANCE LEVEL | PERFORMANCE LEVEL 
(Based on IBC FOR USE WITH BSE-1E | FOR USE WITH BSE-2E 
Table 1604.5) EARTHQUAKE HAZARD | EARTHQUAKE HAZARD 
LEVEL LEVEL 


Life Safety (S-3). Collapse Prevention (S- 
See Note a 5) 
I Life Safety (S-3). | Collapse Prevention (S- 
See Note a 5) 
I 
V 


I Damage Control (S-2). | Limited Safety (S-4). 
See Note a See Note b 
I Immediate Occupancy Life Safety (S-3). 
(S-1) See Note c 


For Risk Categories I, II and II, the Tier 1 and Tier 2 procedures need not 
be considered for the BSE-1E earthquake hazard level. 

b. For Risk Category III, the Tier 1 screening checklists shall be based on the 
Collapse Prevention, except that checklist statements using the Quick 
Check provisions shall be based on MS-factors that are the average of the 
values for Collapse Prevention and Life Safety. 

c. For Risk Category IV, the Tier | screening checklists shall be based on 
Collapse Prevention, except that checklist statements using the Quick 
Check provisions shall be based on MS-factors for Life Safety. 


a 


SECTION 305 
IN-SITU LOAD TESTS 


[BS] 305.1 General. Where used, in-situ load tests shall be 
conducted in accordance with Section 1708 of the California 
Building Code. 


SECTION 306 
ACCESSIBILITY FOR EXISTING BUILDINGS 
(Not adopted by HCD or OSHPD) 


[DSA-AC] Buildings or facilities where accessibility is 
required for applications listed in Title 24, Part 2, California 
Building Code, Chapter 1, Section 1.9.1 regulated by the 
Division of the State Architect-Access Compliance shall com- 
ply with Title 24, Part 2, California Building Code, Chapter 
11A or Chapter 11B, as applicable. 


306.1 Scope. The provisions of Sections 306.1 through 
306.7.16 apply to maintenance and repair, change of occu- 
pancy, additions and alterations to existing buildings, 
including those identified as historic buildings. 


Note: [HCD 1-AC] Accessibility requirements for covered 
multifamily dwellings, as defined in Chapter 2 of the Cali- 
fornia Building Code, are promulgated under HCD 
authority and are located in Chapter 11A of the California 
Building Code. 


306.2 Design. Buildings and facilities shall be designed and 
constructed to be accessible in accordance with this code and 
the alteration and existing building provisions in ICC A117.1, 
as applicable. 
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306.3 Maintenance and repair. A facility that is constructed 
or altered to be accessible shall be maintained accessible 
during occupancy. Required accessible means of egress shall 
be maintained during construction, demolition, remodeling or 
alterations and additions to any occupied building, 


Exception: Existing means of egress need not be main- 
tained where approved temporary means of egress and 
accessible means of egress systems and facilities are 
provided. 


306.3.1 Prohibited reduction in accessibility. An alter- 
ation that decreases or has the effect of decreasing 
accessibility of a building, facility or element, thereof, 
below the requirements for new construction at the time of 
the alteration is prohibited. The number of accessible 
elements need not exceed that required for new construc- 
tion at the time of alteration. 


306.4 Extent of application. An alteration of an existing 
facility shall not impose a requirement for greater accessibil- 
ity than that which would be required for new construction. 


306.5 Change of occupancy. Existing buildings that undergo 
a change of group or occupancy shall comply with Section 
306.7. 


Exception: Type B dwelling or sleeping units required by 
Section 1108 of the /nternational Building Code are not 
required to be provided in existing buildings and facilities 
undergoing a change of occupancy in conjunction with 
alterations where the work area is 50 percent or less of the 
aggregate area of the building. 


306.6 Additions. Provisions for new construction shall apply 
to additions. An addition that affects the accessibility to, or 
contains an area of, a primary function shall comply with the 
requirements in Section 306.7.1. 


306.7 Alterations. A facility that is altered shall comply with 
the applicable provisions in Chapter 11 of the /nternational 
Building Code, ICC A117.1 and the provisions of Sections 
306.7.1 through 306.7.16, unless technically infeasible. 
Where compliance with this section is technically infeasible, 
the alteration shall provide access to the maximum extent 
technically feasible. 


306.7.1 Alterations affecting an area containing a 

primary function. Where an alteration affects the accessi- 

bility to, or contains an area of primary function, the route 

to the primary function area shall be accessible. The acces- 

sible route to the primary function area shall include toilet 

facilities and drinking fountains serving the area of 
primary function. 

Exceptions: 
1. The costs of providing the accessible route are 
not required to exceed 20 percent of the costs of 


the alterations affecting the area of primary func- 
tion. 


2. This provision does not apply to alterations lim- 
ited solely to windows, hardware, operating con- 
trols, electrical outlets and signs. 


3. This provision does not apply to alterations lim- 
ited solely to mechanical systems, electrical sys- 
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tems, installation or alteration of fire protection 
systems and abatement of hazardous materials. 


4. This provision does not apply to alterations 
undertaken for the primary purpose of increasing 
the accessibility of a facility. 


5. This provision does not apply to altered areas 
limited to Type B dwelling and sleeping units. 


306.7.2 Accessible means of egress. Accessible means of 
egress required by Chapter 10 of the /nternational Build- 
ing Code are not required to be added in existing facilities. 


306.7.3 Alteration of Type A units. The alteration to 
Type A individually owned dwelling units within a Group 
R-2 occupancy shall be permitted to meet the provision for 
a Type B dwelling unit. 


306.7.4 Type B units. Type B dwelling or sleeping units 
required by Section 1108 of the /nternational Building 
Code are not required to be provided in existing buildings 
and facilities undergoing alterations where the work area 
is 50 percent or less of the aggregate area of the building. 


306.7.5 Entrances. Where an alteration includes alter- 
ations to an entrance that is not accessible, and the facility 
has an accessible entrance, the altered entrance is not 
required to be accessible unless required by Section 
306.7.1. Signs complying with Section 1112 of the /nter- 
national Building Code shall be provided. 


306.7.6 Accessible route. Exterior accessible routes, 
including curb ramps, shall be not less than 36 inches (914 
mm) minimum in width. 


306.7.7 Elevators. Altered elements of existing elevators 
shall comply with California Code of Regulations, Title 8, 
Division 1, Chapter 4, Subchapter 6, Elevator Safety 
Orders. Such elements shall also be altered in elevators 
programmed to respond to the same hall call control as the 
altered elevator. 


306.7.8 Platform lifts. Platform (wheelchair) lifts 
installed in accordance with ASME A18.1 shall be permit- 
ted as a component of an accessible route. 


306.7.9 Stairways and escalators in existing buildings. 
Where an escalator or stairway is added where none 
existed previously and major structural modifications are 
necessary for installation, an accessible route complying 
with Section 1104.4 of the /nternational Building Code is 
required between levels served by such escalator or 
stairway. 


306.7.10 Determination of number of units. Where 
Chapter 11 of the /nternational Building Code requires 
Accessible, Type A or Type B units and where such units 
are being altered or added, the number of Accessible, Type 
A and Type B units shall be determined in accordance 
with Sections 306.7.10.1 through 306.7.10.3. 


306.7.10.1 Accessible dwelling or sleeping units. 
Where Group I-1, I-2, I-3, R-1, R-2 or R-4 dwelling or 
sleeping units are being altered or added, the require- 
ments of Section 1108 of the /nternational Building 
Code for Accessible units apply only to the quantity of 
spaces being altered or added. 
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306.7.10.2 Type A dwelling or sleeping units. Where 
more than 20 Group R-2 dwelling or sleeping units are 
being altered or added, the requirements of Section 
1108 of the /nternational Building Code for Type A 
units apply only to the quantity of the spaces being 
altered or added. 


306.7.10.3 Type B dwelling or sleeping units. Where 
four or more Group I-1, I-2, R-1, R-2, R-3 or R-4 
dwelling or sleeping units are being added, the require- 
ments of Section 1108 of the /nternational Building 
Code for Type B units apply only to the quantity of the 
spaces being added. Where Group I-1, I-2, R-1, R-2, R- 
3 or R-4 dwelling or sleeping units are being altered 
and where the work area is greater than 50 percent of 
the aggregate area of the building, the requirements of 
Section 1108 of the /nternational Building Code for 
Type B units apply only to the quantity of the spaces 
being altered. 


306.7.11 Toilet rooms. Where it is technically infeasible 
to alter existing toilet rooms to be accessible, one accessi- 
ble single-user toilet room or one accessible family or 
assisted-use toilet room constructed in accordance with 
Section 1110.2.1 of the International Building Code is 
permitted. This toilet room shall be located on the same 
floor and in the same area as the existing toilet rooms. At 
the inaccessible toilet rooms, directional signs indicating 
the location of the nearest such toilet room shall be 
provided. These directional signs shall include the Interna- 
tional Symbol of Accessibility, and sign characters shall 
meet the visual character requirements in accordance with 
ICC A117.1. 


306.7.12 Bathing rooms. Where it is technically infeasi- 
ble to alter existing bathing rooms to be accessible, one 
accessible single-user bathing room or one accessible 
family or assisted-use bathing room constructed in accor- 
dance with Section 1110.2.1 of the Jnternational Building 
Code is permitted. This accessible bathing room shall be 
located on the same floor and in the same area as the exist- 
ing bathing rooms. At the inaccessible bathing rooms, 
directional signs indicating the location of the nearest such 
bathing room shall be provided. These directional signs 
shall include the International Symbol of Accessibility, 
and sign characters shall meet the visual character require- 
ments in accordance with ICC A117.1. 


306.7.13 Additional toilet and bathing facilities. In 
assembly and mercantile occupancies, where additional 
toilet fixtures are added, not fewer than one accessible 
family or assisted-use toilet room shall be provided where 
required by Section 1110.2.1 of the /nternational Building 
Code. In recreational facilities, where additional bathing 
rooms are being added, not fewer than one family or 
assisted-use bathing room shall be provided where 
required by Section 1110.2.1 of the /nternational Building 
Code. 


306.7.14 Dressing, fitting and locker rooms, Where it is 
technically infeasible to provide accessible dressing, 
fitting or locker rooms at the same location as similar 
types of rooms, one accessible room on the same level 


shall be provided. Where separate-sex facilities are 
provided, accessible rooms for each sex shall be provided. 
Separate-sex facilities are not required where only unisex 
rooms are provided. 


306.7.15 Amusement rides. Where the structural or oper- 
ational characteristics of an amusement ride are altered to 
the extent that the amusement ride’s performance differs 
from that specified by the manufacturer or the original 
design, the amusement ride shall comply with require- 
ments for new construction in Section 1111.4.8 of the 
International Building Code. 


306.7.16 Historic structures. Where compliance with the 
requirements for accessible routes, entrances or toilet 
rooms would threaten or destroy the historic significance 
of the historic structure, as determined by the authority 
having jurisdiction, the alternative requirements of 
Sections 306.7.16.1 through 306.7,16.5 for that element 
shall be permitted. 


Exceptions: 


1. Accessible means of egress required by Chapter 
10 of the International Building Code are not 
required to be provided in historic structures. 


2. The altered element or space is not required to be 
on an accessible route, unless required by Sec- 
tions 306.7.16.1 or 306.7.16.2. 


306.7.16.1 Site arrival points. Not fewer than one 
exterior accessible route, including curb ramps from a 
site arrival point to an accessible entrance, shall be 
provided and shall not be less than 36 inches (914 mm) 
minimum in width. 


306.7.16.2 Multiple-level buildings and facilities. An 
accessible route from an accessible entrance to public 
spaces on the level of the accessible entrance shall be 
provided. 


306.7.16.3 Entrances. Where an entrance cannot be 
made accessible in accordance with Section 306.7.5, an 
accessible entrance that is unlocked while the building 
is occupied shall be provided; or, a locked accessible 
entrance with a notification system or remote monitor- 
ing shall be provided. 


Signs complying with Section 1112 of the /nterna- 
tional Building Code shall be provided at the public 
entrances and the accessible entrance, 


306.7.16.4 Toilet facilities. Where toilet rooms are 
provided, not fewer than one accessible single-user 
toilet room or one accessible family or assisted-use 
toilet room complying with Section 1110.2.1 of the 
International Building Code shall be provided. 

306.7.16.5 Bathing facilities. Where bathing rooms are 
provided, not fewer than one accessible single-user 
bathing room or one accessible family or assisted-use 
bathing rooms complying with Section 1110.2.1 of the 
International Building Code shall be provided. 

306.7.16.6 Type A units. The alteration to Type A 
individually owned dwelling units within a Group R-2 
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occupancy shall be permitted to meet the provision for 
a Type B dwelling unit. 


306.7.16.7 Type B units. Type B dwelling or sleeping 
units required by Section 1108 of the /nternational 
Building Code are not required to be provided in 
historic buildings. 


SECTION 307 
SMOKE ALARMS 


307.1 Smoke alarms. Where an alteration, addition, change 
of occupancy or relocation of a building is made to an exist- 
ing building or structure of a Group R occupancy, the existing 
building shall be provided with smoke alarms in accordance 
with the California Fire Code or Section R314 of the Califor- 
nia Residential Code. 


Exception: Work classified as Level 1 Alterations in 
accordance with Chapter 7. 


SECTION 308 
CARBON MONOXIDE DETECTION 


308.1 Carbon monoxide detection. Where an addition, 
alteration, change of occupancy or relocation of a building is 
made to Group I-1, I-2, I-4 and R occupancies and class- 
rooms of Group E occupancies, the existing building shall be 
provided with carbon monoxide detection in accordance with 
the California Fire Code or Section R315 of the California 
Residential Code. 


Exceptions: 


1. Work involving the exterior surfaces of buildings, 
such as the replacement of roofing or siding, the 
addition or replacement of windows or doors, or the 
addition of porches or decks. 


2. Installation, alteration or repairs of plumbing or 
mechanical systems, other than fuel-burning appli- 
ances. 


3. Work classified as Level 1 Alterations in accordance 
with Chapter 7. 


308.2 Carbon monoxide alarms in existing portions of a 
building. [HCD 1 & HCD 2] Pursuant to Health and Safety 
Code Section 17926, carbon monoxide detection shall be pro- 
vided in all existing Group R buildings, as required in Section 
915 of the California Building Code or Section R315 of the 
California Residential Code, as applicable. 


308.2.1 Carbon monoxide detection in existing Group E 
occupancy buildings. Where the new addition includes 
any of the conditions identified in the California Fire 
Code Sections 915.1.2 through 915.1.6, carbon monoxide 
detection shall be installed in accordance with Section 915 
of the California Fire Code. No person shall install, 
market, distribute, offer for sale, or sell any carbon 
monoxide device in the State of California unless the 
device and instructions have been approved and listed by 
the Office of the State Fire Marshal. 
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SECTION 309 
ADDITIONS AND REPLACEMENTS 
OF EXTERIOR WALL COVERINGS 

AND EXTERIOR WALL ENVELOPES 


309.1 General. The provisions of Section 309 apply to all 
alterations, repairs, additions, relocations of structures and 
changes of occupancy regardless of compliance method. 


309.2 Additions and replacements. Where an exterior wall 
covering or exterior wall envelope is added or replaced, the 
materials and methods used shall comply with the require- 
ments for new construction in Chapter 14 and Chapter 26 of 
the California Building Code if the added or replaced exterior 
wall covering or exterior wall envelope involves two or more 
contiguous stories and comprises more than 15 percent of the 
total wall area on any side of the building. 


SECTION 310 [OSHPD 1R, 2 and 5] 
SERVICES/SYSTEMS AND UTILITIES 


310.1 Services/systems and utilities. Services/systems and 
utilities shall only originate in, pass through or under struc- 
tures which are under the jurisdiction of the Office of State- 
wide Health Planning and Development (OSHPD). 


SECTION 311 [OSHPD 1R, 2 and 5] 
MEANS OF EGRESS 


311.1 General. Means of egress through existing buildings 
shall be in accordance with the California Building Code, 
except as modified in this section. 


311.1.1 Jurisdiction. Means of egress shall only pass 
through buildings that are under the jurisdiction of the 
Office of Statewide Health Planning and Development 
(OSHPD). 


SECTION 312 [OSHPD 1R] 
HOSPITAL SPC AND FREESTANDING 
BUILDINGS REMOVED FROM GENERAL ACUTE 
CARE SERVICE REMAINING UNDER THE 
JURISDICTION OF OSHPD 


312.1 General. The provisions of this section shall apply to 
hospital SPC and freestanding buildings that have been 
removed from Acute Care Service per California Existing 
Building Code Section 312A but remain under the jurisdiction 
of the Office of Statewide Health Planning and Development 
(OSHPD). These buildings may house various occupancies, 
uses and functions in accordance with this section. The 
requirements for those various occupancies, uses and functions 
shall be in accordance with the provisions of the California 
Building Standards Code, specific to each. The designation 
OSHPD IR shall be limited to provisions applicable to the 
overall hospital SPC or freestanding building. 


312.1.1 Non-general acute care hospital (non-GACH) 
SPC buildings. Non-GACH SPC buildings shall conform 
to the requirements of Section 1.10.1 [OSHPD IR]. 

312.1.2 Freestanding buildings. Application and enforce- 
ment of freestanding buildings removed from general acute 


care services but remaining under OSHPD jurisdiction 
shall be in accordance with Section 1.10.1 [OSHPD IR]. 
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Freestanding hospital-owned clinics shall be permitted 
to be under the jurisdiction of OSHPD in accordance 
with the California Administrative Code Sections 7- 
2104, 7-2105 and 7-2106. 
312.1.3 Non-General Acute Care Building (non-GACH 
SPC building) access. All access points into hospital SPC 
buildings removed from general acute care service shall 
prominently display signage at each access point stating 
“NO GENERAL ACUTE CARE SERVICES BEYOND 
THIS POINT.” 


312.2 Definitions. 

FREESTANDING. Refer to Part 1, California Administra- 

tive Code, Chapter 7. 

SPC BUILDING. Refer to Part 2, California Building Code, 

Chapter 2. 

312.3 Buildings to remain under OSHPD jurisdiction. 
312.3.1 Freestanding buildings containing qualifying 
nonacute care services. In order for a freestanding build- 
ing, as defined in the California Administrative Code, Sec- 
tion 7-111, that is removed from general acute care 
service, to remain under OSHPD jurisdiction, it shall con- 
tain one or more qualifying nonacute care services. Quali- 
fring nonacute care services include: 


a. Services considered “Outpatient Clinical Services” 
as defined in H&SC $129730(a): 


i. Administrative space that directly supports 
hospital operations 


ii. Central sterile supply 
iii, Storage 
iv. Morgue and autopsy facilities 
v. Employee dressing rooms and lockers 
vi. Janitorial and housekeeping facilities 
vil. Laundry 
b. Outpatient portions of the following services (with 
no more than 25 percent in-patient use), including 
but not limited to: 
i. Surgical 
ii. Chronic dialysis 
iii. Psychiatry 
iv. Rehabilitation, occupational therapy or 
physical therapy 
v. Maternity 
vi. Dentistry 
viii. Chemical dependency 
c. Services that duplicate Basic Services, as defined in 
H&SC $1250, or services that are provided as part 
of a Basic Service, but are not required for facility 
licensure (with no more than 25 percent in-patient 
use). 

All hospital support services listed in Section 312.3.1 
Item a that are located in an SPC building at the time gen- 
eral acute care services are removed may remain, pro- 
vided the California Department of Public Health certifies 
to the Office that it has received and approved a plan that 
demonstrates how the health facility will continue to pro- 
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vide all basic services in the event of any emergency when 
the SPC building may no longer remain functional. This 
certification shall be submitted by the hospital to the 
Office prior to approval of the application to remove the 
SPC building from general acute care service. 


312.3.2 SPC non-GACH buildings containing nonacute 
care services under existing license. The services listed in 
Section 312.3.1 shall be permitted as follows: 


a. Existing approved nonacute care services shall be 
permitted to remain. The enforcement agency may 
require evidence that the existing occupancies and 
services were in compliance at the time they were 
located in the SPC building. All hospital support ser- 
vices listed in Section 312.3.1, Item a that are remain- 
ing in the SPC building removed from general acute 
care service shall be in excess of the minimum 
requirements for licensure and operation of the gen- 
eral acute care hospital. Prior approval by the Cali- 
fornia Department of Public Health shall be obtained 
by the hospital to maintain these services in the SPC 
building removed from acute care service. 


b. New nonacute care services listed in Section 312.3. 1, 
Item a shall be permitted, provided they are in excess 
of the minimum services required for licensure and 
operation of the general acute care hospital. 


c. New nonacute care services listed in Section 
312.3.1, Item b shall be permitted. These services 
require compliance with the current functional 
requirements for that service as defined in Part 2, 
California Building Code, Section 1224.39, subject 
to the provisions of Section 506.1. 


d. New nonacute care services listed in Section 
312.3.1, Item c shall be permitted provided they are 
in excess of the minimum services required for licen- 
sure and operation of the general acute care hospi- 
tal. If patients are served by this service, it must 
meet the current functional requirements for that 
service as defined in Part 2, California Building 
Code, Section 1224.39, subject to the provisions of 
Section 506. 1. 


312,3.3 SPC non-GACH buildings containing a change of 
licensed nursing services under existing license. A change 
of service or function for all, or a portion, of the SPC build- 
ing removed from general acute care service requires com- 
pliance with the current functional requirements for that 
service as defined in Part 2, California Building Code, Sec- 
tion 1224, subject to the provisions of Section 506.1. 


312.3.3.1 Intermediate care and/or skilled nursing 
services. When general acute care services are 
removed from an SPC building which is intended to be 
used for separate and distinct intermediate care and/or 
Skilled nursing services, and the new services will be 
licensed under the existing license of the general acute 
care hospital, these new services shall comply with cur- 
rent functional requirements as defined in Part 2, Sec- 
tion 1224.38 and/or 1224.40, and Section 310A.1.1.1.5 
for a nonconforming hospital building. 


312.3.3.2 Psychiatric nursing service. When general 
acute care services are removed from an SPC building 
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which is intended to be used for separate and distinct 
psychiatric nursing services, and the new services will 
be licensed under the existing license of the general 
acute care hospital, these new services shall comply 
with current functional requirements for that service as 
defined in Part 2, Section 1228, and Section 
310A.1.1.1.5 for a nonconforming hospital building. 


312.3.4 SPC non-GACH buildings. containing other 
occupancies and/or uses. Other occupancies and/or uses 
shall comply with the occupancy/use requirements of the 
California Building Standards Code for that occupancy or 
use. Subject to the approval of the building official, the use 
or occupancy of existing buildings is allowed to be occu- 
pied for purposes in other groups, or within the same 
group, provided the new or proposed use is less hazard- 
ous, based on life and fire risk, than the existing use. 


312.3.5 Vacant space. Spaces vacated through the 
removal of general acute care services that are intended to 
remain vacant must be in conformance with Part 2, Cali- 
fornia Building Code, Section 116.1. The hospital shall 
submit a project to the Office to demonstrate remediation 
of potential unsafe and insanitary conditions. 


SECTION 313 [SFM] 
EXISTING GROUP R-1 AND 
GROUP R-2 OCCUPANCIES 


313.1 Scope. The provisions of this section are intended to 
maintain or increase the current degree of public safety, 
health and general welfare in existing buildings classified as 
Group R Occupancies. 


313.1.1 Application. In accordance with Health and 
Safety Code Section 13143.2, the provisions of Sections 
313.2 through 313.12 shall only apply to multiple-story 
structures existing on January 1, 1975, let for human hab- 
itation, including, and limited to, apartment houses, hotels 
and motels wherein rooms used for sleeping are let above 
the ground floor. 


313.2 Number of exits. Every apartment and every other 
sleeping room shall have access to not less than two exits 
when the occupant load is 10 or more (exits need not be 
directly from the apartment or sleeping room). A fire escape 
as specified herein may be used as one required exit. 


Subject to approval of the authority having jurisdiction, a 
ladder device as specified herein may be used in lieu of a fire 
escape when the construction feature or the location of the 
building on the property cause the installation of a fire 
escape to be impractical. 


313.3 Stair construction. All stairs shall have a minimum run 
of 9 inches (229 mm) and a maximum rise of 8 inches (203 mm) 
and a minimum width exclusive of handrails of 30 inches (762 
mm). Every stairway shall have at least one handrail. A land- 
ing having a minimum horizontal dimension of 30 inches (762 
mm) shall be provided at each point of access to the stairway. 


313.4 Interior stairways. Every interior stairway shall be 
enclosed with walls of not less than 1-hour fire-resistive con- 
struction. Where existing partitions form part of a stairwell 
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enclosure, wood lath and plaster in good condition will be 
acceptable in lieu of 1-hour fire-resistive construction. Doors 
to such enclosures shall be protected by a self-closing door 
equivalent to a solid wood door with a thickness of not less 
than 1°/, inches (44.5 mm). 


Enclosures shall include all landings between flights and 
any corridors, passageways or public rooms necessary for 
continuous exit to the exterior of the buildings. The stairway 
need not be enclosed in a continuous shaft if cut off at each 
story by the fire-resistive construction required by this sub- 
section for stairwell enclosures. Enclosures shall not be 
required if an automatic sprinkler system is provided for all 
portions of the building except bedrooms, apartments and 
rooms accessory thereto. Interior stairs and vertical openings 
need not be enclosed in two-story buildings. 


313.5 Exterior stairways. Exterior stairways shall be non- 
combustible or of wood of not less than 2-inch (51 mm) nomi- 
nal thickness with solid treads and risers. 


313.6 Fire escapes, exit ladder devices. Fire escapes may be 
used as one means of egress if the pitch does not exceed 60 
degrees, the width is not less than 18 inches (457 mm), the 
treads are not less than 4 inches (102 mm) wide, and they 
extend to the ground or are provided with counterbalanced 
stairs reaching to the ground. Access shall be by an opening 
having a minimum dimension of 29 inches (737 mm) when 
open. The sill shall not be more than 30 inches (762 mm) 
above the floor and landing. 


A ladder device, when used in lieu of a fire escape, shall 
conform to Section 313.6.1 and the following: 


1. Serves an occupant load of nine people or less or a sin- 
gle dwelling unit or hotel room. 


2. The building does not exceed three stories in height. 


3. The access is adjacent to an opening as specified for 
emergency egress or rescue or from a balcony. 


4. The device does not pass in front of any building open- 
ing below the unit being served. 


5. The availability of activating the ladder device is 
accessible only to the opening or balcony served. 


6. The device as installed will not cause a person using it 
to be within 12 feet (3658 mm) of exposed energized 
high-voltage conductors. 


313.6.1 Exit ladder devices. 


313.6.1.1 Scope. This standard for exit ladder devices 
is applicable where such devices are permitted by the 
building official for installation on existing apartment 
houses and hotels in conformance with the California 
Building Code. 


313.6.1.2 Instructions. Installation shall be in accor- 
dance with the manufacturer’s instructions. Instruc- 
tions shall be illustrated and shall include directions 
and information adequate for attaining proper and safe 
installation of the product. Where exit ladder devices 
are intended for mounting on different support sur- 
faces, specific installation instructions shall be pro- 
vided for each surface. 
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313.6.1.3 General design. All load-bearing surfaces 
and supporting hardware shall be of noncombustible 
materials. Exit ladder devices shall have a minimum 
width of 12 inches (305 mm) when in the position 
intended for use. The design load shall not be less than 
400 pounds (1780N) for 16-foot (4877 mm) length and 
600 pounds (2699N) for 25-foot (7620 mm) length. 


313.6.1.4 Performance. 


313.6.1.4.1 Exit ladder devices shall be capable of 
withstanding an applied load of four times the 
design load when installed in the manner intended 
for use. Test loads shall be applied for a period of 
one hour. 


313.6.1.4.2 Exit ladder devices of the retractable type 
shall, in addition to the static load requirements of 
Section 413.6.1.4.1 of the California Building Code, 

be capable of withstanding the following tests: 


1. Rung strength. 

2. Rung-to-side-rail shear strength. 
3. Release mechanism. 

4. Low temperature. 


313.6.1.5 Rung-strength test. Rungs of retractable exit 
ladder devices shall be capable of withstanding a load 
of 1,000 pounds (4448N) when applied to a 3'/,-inch- 
wide (89 mm) block resting at the center of the rung. 
The test load shall be applied for a period of 1 hour. 
The ladder shall remain operational following this test. 


313.6.1.6 Rung-to-side-rail shear test. Rungs of 
retractable exit ladder devices shall be capable of with- 
standing 1,000 (4448N) when applied to a 3'/,-inch- 
wide (89 mm) block resting on the center rung as near 
the side rail as possible. The test load shall be applied 
for a period of 1 hour. Upon removal of the test load 
the fasteners attaching the rung to the side rail shall 
show no evidence of failure. The ladder shall remain 
operational following the test. 


313.6.1.7 Release mechanism test. The release mecha- 
nism of retractable exit ladder devices shall operate 
with an average applied force of not more than 5 
pounds (22.2N) for hand-operated releasing mecha- 
nisms and an average applied force of not more than 25 
pounds (111N) for foot-pedal types of releasing mecha- 
nisms. For these tests, a force gauge shall be applied to 
the release mechanism, and the average of three con- 
secutive readings shall be computed. 


313.6.1.8 Low temperature operation test. Representa- 
tive samples of the exit ladder devices shall be sub- 
jected to a temperature of -40°C in an environmental 
chamber for a period of 24 hours. The release mecha- 
nism shall be operated immediately upon removal from 
the chamber. The ladder device shall function as 
intended without any restriction of operation. 
313.7 Doors and openings. Exit doors and openings shall 
meet the requirements of Sections 1008.1.2, 1008.8.1.8, 
1008.1.9 and 708.6 of the California Building Code. Doors 
shall not reduce the required width of stairway more than 6 
inches (152 mm) when open. Transoms and openings other 
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than doors from corridors to rooms shall be fixed closed and 
shall be covered with a minimum of */,-inch (19 mm) plywood 
or‘/,-inch (13 mm) gypsum wallboard or equivalent material. 


Exceptions: 


1, Existing solid-bonded wood-core doors 1°/, inches 
thick (34.9 mm), or their equivalent may be contin- 
ued in use. 


2. Where the existing frame will not accommodate a 
door complying with Section 708.6 of the California 
Building Code, a 1°/,-inch-thick (35 mm) solid- 
bonded wood-core door may be used. 

313.8 Exit signs. Every exit doorway or change of direction 
of a corridor shall be marked with a well-lighted exit sign 
having letters at least 5 inches (127 mm) high. 


313.9 Enclosure of vertical openings. Elevators, shafts, 
ducts and other vertical openings shall be enclosed as 
required for stairways in Section 313.5 or by wired glass set 
in metal frames. Doors shall be noncombustible or as regu- 
lated in Section 313.5. 


313.10 Separation of occupancies. Occupancy separations 
shall be provided as specified in Section 508 of the California 
Building Code. Lobbies and public dining rooms, not includ- 
ing cocktail lounges, shall not require a separation if the 
kitchen is so separated from the dining room. Every room 
containing a boiler or central heating plant shall be sepa- 
rated from the rest of the building by not less than a one-hour 
fire-resistive occupancy separation. 


Exception: A separation shall not be required for such 
rooms with equipment serving only one dwelling unit. 


313.11 Equivalent protection. In lieu of the separation of 
occupancies required by Section 313.10, equivalent protec- 
tion may be permitted when approved by the enforcement 
agency. 
Exception: The provisions of Sections 313.3 through 
313.11 above shall not apply to any existing apartment 
house, hotel or motel having floors (as measured from the 
top of the floor surface) used for human occupancy 
located more than 75 feet (22 860 mm) above the lowest 
floor level having building access which is subject to the 
provisions of Section 314 and the California Fire Code, 
relating to existing high-rise buildings. 
Note: In accordance with Health and Safety Code Section 
17920.7, the provisions of Sections 313.3 through 313.11 
above shall apply only to multiple-story structures existing 
on January 1, 1975, let for human habitation including, 
and limited to, apartments, houses, hotels and motels 
wherein rooms used for sleeping are let above the ground 


floor. 
313.12 Fire alarms. 


313.12.1 General. Every apartment house three or more 
stories in height or containing more than 15 apartments, 
every hotel three or more stories in height or containing 
20 or more guest rooms, shall have installed therein an 
automatic or manually operated fire alarm system. Such 
fire alarm systems shall be so designed that all occupants 
of the building may be warned simultaneously and shall be 
in accordance with the California Fire Code. See Section 
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314.14 for special requirements in buildings over 75 feet 
(22 860 mm) in height. 


Exception: A fire alarm system need not be installed 
provided such apartment house or hotel is separated 
by an unpierced wall of not less than 4-hour fire resis- 
tance in buildings of Type IA, Type IIB, Type III or 
Type IV construction and 2-hour fire resistance in 
buildings of all other types of construction provided: 


1, Areas do not exceed the number of apartments or 
guest rooms stipulated. 


2. The fire-resistive wall conforms to the require- 
ments of Section 706.6 of the California Building 
Code. 


3. The wall complies with all other applicable pro- 
visions of the California Building Code. 


4. The wall extends to all outer edges of horizontal 
projecting elements, such as balconies, roof over- 
hangs, canopies, marquees or architectural pro- 
Jections. 


5. No openings are permitted for air ducts or simi- 
lar penetrations, except that openings for pipes, 
conduits and electrical outlets of copper, sheet 
steel or ferrous material shall be permitted 
through such wall and need not be protected, 
provided they do not unduly impair the required 
fire resistance of the assembly. 

6. Tolerances around such penetrations shall be 
filled with approved noncombustible materials. 


313.12.2 Installation. The installation of all fire alarm 
equipment shall be in accordance with the California Fire 
Code. 


313.13 Existing Group R Occupancy high-rise buildings. 


313.13.1 General. Regardless of other provisions of these 
regulations relating to existing high-rise buildings, require- 
ments relative to existing Group R-1 or Group R-2 Occu- 
pancies shall not be less restrictive than those established 
pursuant to Health and Safety Code Section 13 143.2. 


313.13.2 Corridor openings. Openings in corridor walls 
and ceilings shall be protected by not less than 1°/,-inch 
(44.5 mm) solid-bonded wood-core doors, '/,-inch-thick (6 
mm) wired glass conforming to Section 715.1 of the Califor- 
nia Building Code, by approved fire dampers or by equiva- 
lent protection in lieu of any of these items. Transoms shall 
be fixed closed with material having a fire-resistive rating 
equal to '/,-inch (12.7 mm) Type X gypsum wallboard or 
equivalent material installed on both sides of the opening. 


313.13.3 Fire alarm systems. Notwithstanding the provi- 
sions of Section 403 of the California Building Code, 
every existing high-rise building used for the housing of a 
Group R-1 or Group R-2 Occupancies shall have installed 
therein a fire alarm system conforming to this subsection. 


313.13.3.1 General, Every apartment house and every 
hotel shall have installed therein an automatic or man- 
ually operated fire alarm system. Such fire alarm sys- 
tems shall be so designed that all occupants of the 
building may be warned simultaneously. 
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313.13.3.2 Installation. The installation of all fire 
alarm equipment shall be in accordance with the Cali- 
fornia Fire Code. 


313,13.3.3 Fire-extinguishing systems. Automatic fire- 
extinguishing systems installed in any structure subject 
to these regulations shall have an approved flow indi- 
cator electrically interconnected to the required fire 
alarm system. 


SECTION 314 [SFM] 
EXISTING HIGH-RISE BUILDINGS 


314.1 Scope and definition. The provisions of Sections 314.1 
through 314.27 shall apply to every existing high-rise build- 
ing of any type of construction or occupancy having floors 
(as measured from the top of the floor surface) used for 
human occupancy located more than 75 feet (22 860 mm) 
above the lowest floor level having building access. 


Exceptions: 


1. Hospitals, as defined in Section 1250 of the Health 
and Safety Code. 


2. The following structures, while classified as high- 
rise buildings, shall not be subject to the provisions 
of Sections 314.1 through 314.27, but shall conform 
to all applicable provisions of these regulations. 


2.1. Building used exclusively as open parking 
garages. 


2.2. Buildings where all floors above the 75 foot (22 
860 mm) level are used exclusively as open 
parking garages. 


2.3. Floors of buildings used exclusively as open 
parking garages and located above all other 
floors used for human occupancy. 


2.4. Buildings such as power plants, look-out tow- 
ers, steeples, grain houses and similar struc- 
tures, when so determined by the enforcing 
agency. 

2.5. Buildings used exclusively for jails and prisons. 
For the purposes of this section, “building 
access” shall mean an exterior door opening 
conforming to all of the following: 


2.5.1, Suitable and available for fire depart- 
ment use. 


2.5.2. Located not more than 2 feet (610 mm) 
above the adjacent ground level. 


2.5.3. Leading to a space, room or area hay- 
ing foot traffic communication capabili- 
ties with the remainder of the building. 


2.5.4. Designed to permit penetration through 
the use of fire department forcible-entry 
tools and equipment unless other 
approved arrangements have been 
made with the fire authority having 
Jurisdiction. 


3-13 


PROVISIONS FOR ALL COMPLIANCE METHODS 


“Existing high-rise structure” means a high-rise struc- 
ture, the construction of which is commenced or completed 
prior to July 1, 1974. 


For the purpose of this section, construction shall be 
deemed to have commenced when plans and specifications 
are more than 50 percent complete and have been presented 
to the local jurisdiction prior to July 1, 1974. Actual con- 
struction of such buildings shall commence on or before Jan- 
uary 1, 1976, unless all provisions for new buildings have 
been met. 


314.2 Compliance data. Except as may be otherwise speci- 
fied, existing high-rise building shall conform to the applica- 
ble requirements of these regulations by April 26, 1979. 


Exception: The period of compliance may be extended 


upon showing of good cause for such extension if a sys- 
tematic and progressive plan of correction is submitted to, 


and approved by, the enforcing agency. Such extension \ 


shall not exceed two years from the date of approval of 
such plan, Any plan of correction submitted pursuant to 
this exception shall be submitted and approved on or 
before April 26, 1979. 


314.3 Continued use. Existing high-rise building may have 
their use continued if they conform, or are made to conform, 
to the intent of the provisions of Sections 314.5 through 
314.27 to provide for the safety of the occupants of the high- 
rise buildings and person involved in fire-suppression activi- 
ties. 


314.4 Alternate protection, Alternate means of egress, fire 
walls or fire barriers, smoke barriers, automatic fire detec- 
tion or fire-extinguishing systems, or other fire-protection 
devices, equipment or installations may be approved by the 
enforcing agency to provide reasonable and adequate life 
safety as intended by Sections 314.5 through 314.27 for exist- 
ing high-rise buildings. 

314.5 Basic provisions. The provisions outlined in Sections 
314.1 through 314.27 are applicable to every existing 
highrise building. 

314,6 Minimum construction. Existing wood lath and plas- 
ter, existing '/,-inch (12.7 mm) gypsum wallboard, existing 
installations of '/,-inch thick (12.7 mm) wired glass which are 
or are rendered inoperative and fixed in a closed position, or 
other existing materials having similar fire-resistive capabili- 
ties shall be acceptable. All such assemblies shall be in good 
repair, free of any condition which would diminish their orig- 
inal fire-resistive characteristics. 


Where 1°/,-inch (44.5 mm) solid-bonded wood-core doors 
are specified in these regulations for existing high-rise build- 
ings, new or existing 1°/,-inch (34.9 mm) doors shall be 


acceptable where existing framing will not accommodate a 
1°/,-inch (44.5 mm) door. 


Note: It is the intent of this provisions that existing wood 
frames may have their use continued. 


314.7 New construction. All new construction shall be com- 
posed of materials and assemblies of materials conforming to 
the fire-resistive provisions of these regulations. In no case 
shall enclosure walls be required to be of more than one-hour 
fire-resistive construction. 
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Exception: When approved by the enforcing agency, 
materials specified in Section 314.6 may be used for new 
construction when necessary to maintain continuity of 
design and measurement of existing construction. 


314.8 Exits. Every floor from an existing high-rise building 
shall have access to two separate means of egress, one of 
which, when approved by the enforcing agency, may be an 
existing exterior fire escape. New installations of smoke- 
proof enclosures shall not be required. 


Note: In determining the adequacy of exits and their 
design, Chapter 10 of the California Building Code may 
be used as a guide. It is the intent of this section that every 
existing high-rise building need not mandatorily conform 
or be made to conform with the requirements for new 
high-rise buildings. Reasonable judgment in the applica- 
tion of requirements must be exercised by the enforcing 
agency. 
314.9 Fire escapes. An existing fire escape in good structural 
condition may be acceptable as one of the required means of 
egress from each floor. Access to such fire escapes may be by 
any one of the following: 


1. Through a room between the corridor and the fire 
escape if the door to the room is operable from the cor- 
ridor side without the use of any key, special knowledge 
or effort. 


2. By a door operable to a fire escape from the interior 
without the use of any key, special knowledge or effort. 


3. By a window operable from the interior. Such window 
shall have a minimum dimension of 29 inches (737 mm) 
when open. 


4, The sill shall not be more than 30 inches (762 mm) 
above the floor and landing. 


314.10 Protection of exterior openings. When an existing 
fire escape is accepted as one of the require means of egress, 
openings onto the fire escape landing and openings within 5 
feet (1524 mm) horizontally of the landings shall be protected 
in a manner acceptable to the enforcing agency. 


314.11 Locking of stairway doors. When exit doors from cor- 
ridors to exit stairways are locked to prohibit access from the 
stairway side, the locking mechanisms shall be retracted to 
the unlocked position upon failure of electrical power and a 
telephone or other two-way communication system connected 
to an approved emergency service that operates continuously 
shall be provided at not less than every fifth floor in each 
required stairway. In lieu thereof, master keys which will 
unlock all such doors from the stairway side shall be pro- 
vided in such numbers and locations as approved by the 
enforcing agency. 

314,12 Enclosures. Interior vertical shafts, including but not 


limited to, elevators, stairway and utility, shall be enclosed 
with construction as set forth in Section 314.6. 


314,13 Opening protection. Doors in other than elevators, 
which shall be of a type acceptable to the enforcing agency, 
shall be approved one-hour, fire-rated, tight-fitting or gas- 
keted doors or equivalent protection, and shall be of the nor- 
mally closed type, self-closing or a type which will close 
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automatically in accordance with Section 715 of the Califor- 
nia Building Code. 


Exception: In lieu of stairway enclosures, smoke barriers 
may be provided in such a manner that fire and smoke will 
not spread to other floors or otherwise impair exit facilities. 
In these instances, smoke barriers shall not be less than 
one-hour fire resistive with openings protected by not less 
than approved one-third-hour, fire-rated, tight-fitting or 
gasketed doors. Such doors shall be of the self-closing type 
or of a type which will close automatically in the manner 
specified in Section 715 of the California Building Code. 


Doors crossing corridors shall be provided with wired- 
glass vision panels set in approved steel frames. Doors for 
elevators shall not be of the open-grille type. 


314,14 Fire alarm system. Every existing high-rise building 
shall be provided with an approved fire alarm system. In 
department stores, retail sales stores and similar occupancies 
where the general public is admitted, such systems shall be of 
a type capable of alerting staff and employees. In office build- 
ings and all other high-rise buildings, such systems shall be 
of a type capable of alerting all occupants simultaneously. 


Exceptions: 


1. In areas of public assemblage, the type and location 
of audible appliances shall be as determined by the 
enforcing agency. 


2. When acceptable to the enforcing agency, the occu- 
pant voice notification system required by Section 
314.20 may be used in lieu of the fire alarm system 
required by Section 314.14. 


314.15 Existing systems. Existing fire systems, when accept- 
able to the enforcing agency, shall be deemed as conforming 
to the provisions of these regulations. For requirements for 
existing Group R-1 Occupancies, see Section 312.13. 


314.16 Annunciation. When a new fire alarm system is 
installed, it shall be connected to an annunciator panel 
installed in a location approved by the enforcing agency. For 
purposes of annunciation, zoning shall be in accordance with 
Section 907.6.3 of the California Building Code. 


314.17 Monitoring. Shall be in accordance with Section 
907.6.5 of the California Building Code. 


314,18 Systems interconnection. When an automatic fire 
detection system or automatic extinguishing system is 
installed, activation of such system shall cause the sounding 
of the fire alarm notification appliances at locations desig- 
nated by the enforcing agency. 


314.19 Manual fire alarm boxes. A manual fire alarm box 
shall be provided in the locations designated by the enforcing 
agency. Such locations shall be where boxes are readily 
accessible and visible and in normal paths of daily travel by 
occupants of the building. 


314,20 Emergency voice/alarm communication system. An 
approved emergency voice/alarm system shall be provided in 
every existing high-rise building which exceeds 150 feet (45 
720 mm) in height measured in the manner set forth in Section 
312.1. Such system shall provide communication from a loca- 
tion available to and designated by the enforcing agency to not 
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less than all public areas. The emergency voice/alarm system 
may be combined with a fire alarm system provide the com- 
bined system has been approved and listed by the State Fire 
Marshal. The sounding of a fire alarm signal in any given area 
or floor shall not prohibit voice communication to other areas 
of floors. Combination systems shall be designed to permit 
voice transmission to override the fire alarm signal, but the fire 
alarm signal shall not terminate in less than three minutes. 


314.21 Fire department system. When it is determined by test 
that portable fire department communication equipment is inef- 
fective, a communication system acceptable to the enforcing 
agency shall be installed within the building to permit emer- 
gency communication between fire-suppression personnel. 


314.22 Interior wall and ceiling finish. Interior wall and 
ceiling finish of exitways shall conform to the provisions of 
Chapter 8 of the California Building Code. Where the materi- 
als used in such finishes do not conform to the provisions of 
Chapter 8 of the California Building Code, such finishes may 
be surfaced with an approved fire-retardant coating. 


314,23 Ventilation. Natural or mechanical ventilation for the 
removal of products of combustion shall be provided in every 
story of an existing high-rise building. Such ventilation shall 
be any one or combination of the following: Panels or win- 
dows in the exterior wall which can be opened. Such venting 
facilities shall be provided at the rate of at least 20 square 
feet (1.86 m’) of opening per 50 lineal feet (15 240 lineal mm) 
of exterior wall in each story, distributed around the perime- 
ter at not more than 50-foot (15 240 mm) intervals on at least 
two sides of the building. Approved fixed tempered glass may 
be used in lieu of openable panels or windows. When only 
selected panels or windows are of tempered glass, they shall 
be clearly identified as required by the enforcing agency. Any 
other design which will produce equivalent results. 


314.24 Smoke control systems. Existing air-circulation sys- 
tems shall be provided with an override switch in a location 
approved by the enforcing agency which will allow for the 
manual control of shutdown of the systems. 


Exception: Systems which serve only a single floor, or 
portion thereof, without any penetration by ducts or other 
means into adjacent floors. 


314.25 Elevator recall smoke detection. Smoke detectors for 
emergency operation of elevators shall be provided as 
required by Section 3003 of the California Building Code. 


314.26 Exit signs and illumination. Exits and stairways shall 
be provided with exit signs and illumination as required by 
Sections 1011.1 and 1011.2 of the California Building Code. 


314.27 Automatic sprinkler system—Existing high-rise build- 
ings. Regardless of any other provisions of these regulations, 
every existing high-rise building of Type II-B, Type III-B or 
Type V-B construction shall be provided with an approved 
automatic sprinkler system conforming to NFPA 13. 


SECTION 315 [SFM] 
EXISTING GROUP | OCCUPANCIES 


315.1 General. Existing buildings housing existing protective 
social-care homes or facilities established prior to March 4, 
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1972 may have their use continued if they conform, or are 
made to conform, to the following provisions: 


315.2 Use of floors. The use of floor levels in buildings of 
Type III, IV or V nonfire-rated construction may be as fol- 
lows: Nonambulatory—first floor only; Ambulatory—not 
higher than the third-floor level, provided walls and parti- 
tions are constructed of materials equal in fireresistive qual- 
ity to that of wood lath and plaster in good repair and all 
walls are firestopped at each floor level. 


315.3 Enclosure of exits and vertical openings. Except for 
two-story structures housing ambulatory guests, all interior 
stairs shall be enclosed in accordance with Chapter 10 of the 
California Building Code. In lieu of stairway enclosures, floor 
separations or smoke barriers may be provided in such a man- 
ner that fire and smoke will not spread rapidly to floors above 
or otherwise impair exit facilities. In these instances, floor sep- 


arations or smoke barriers shall have a fire resistance equal to 


not less than'/,-inch (13 mm) gypsum wall board on each side 
of wood studs with openings protected by not less than a 1°/,- 
inch (44.5 mm) solid bonded wood-core door of the self-clos- 
ing type. All other vertical openings shall be enclosed in accor- 
dance with the provisions of Section 314.6 and 314.13. 


315.4 Exit access. Each floor or portion thereof of buildings 
used for the housing of existing protective social-care homes 
or facilities shall have access to not less than two exits in 
such a manner as to furnish egress from the building or struc- 
ture in the event of an emergency substantially equivalent to 
the provisions of Chapter 10 of the California Building Code. 


315.5 Corridor openings. Openings from rooms to interior 
corridors shall be protected by not less than 1°/,-inch (44.5 
mm) solid-bonded wood-core doors. Transoms and other 
similar openings shall be sealed with materials equivalent to 
existing corridor wall construction. 


315.6 Interior finishes. Interior wall and ceiling finishes shall 
conform to the requirements for a Group R-1 Occupancy as 
specified in Chapter 8 of the California Building Code. 


315.7 Automatic fire sprinklers. Automatic sprinkler systems 
shall be installed in existing protective social-care occupan- 
cies in accordance with the provisions of Section 903.2.6 of 
the California Building Code. 


315.8 Fire alarm systems. Automatic fire alarm systems shall 
be installed in existing protective social-care homes or facili- 
ties in accordance with the provisions of Section 907.2.6 of 
the California Building Code. 


Exception: When an approved automatic sprinkler system 
conforming to Section 903.2.6 of the California Building 
Code is installed, a separate fire alarm system as specified 
in this section need not be provided. 


SECTION 316 [SFM] 
EXISTING GROUP L OCCUPANCIES 


316.1 Repairs general. Additions, alterations or repairs may 
be made to any building or structure without requiring the 
existing building or structure to comply with all the require- 
ments of this code section, provided the addition, alteration or 
repair conforms to the requirements of this section. 
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316.2 Unsafe condition. Additions, repairs or alterations 
shall not be made to an existing building or structure that will 
cause the existing building or structure to be in violation of 
any of the provisions of this code, nor shall such additions or 
alterations cause the existing building or structure to become 
unsafe, or to be in violation of any of the provisions of this 
code, An unsafe condition shall be deemed to have been cre- 
ated if an addition or alteration will cause the existing build- 
ing or structure to become structurally unsafe or overloaded; 
will not provide adequate egress in compliance with the pro- 
visions of this code or will obstruct existing exits; will create 
a fire hazard; will reduce required fire resistance or will oth- 
erwise create conditions dangerous to human life. 


316.3 Changes in use or occupancy. Any buildings that have 
alternations or additions, which involves a change in use or 
occupancy, shall not exceed the height, number of stories and 
area permitted for new buildings 


316.4 Buildings not in compliance with code. Additions or 
alterations shall not be made to an existing building or struc- 
ture when such existing building or structure is not in full 
compliance with the provisions of this code except when such 
addition or alteration will result in the existing building or 
structure being no more hazardous, based on life safety, fire 
safety and sanitation, than before such additions or alter- 
ations are undertaken. 


316.5 Maintenance of structural and fire resistive integrity. 
Alterations or repairs to an existing building or structure that 
are nonstructural and do not adversely affect any structural 
member of any part of the building or structure having 
required fire resistance may be made with the same materials 
of which the building or structure is constructed. The instal- 
lation or replacement of glass shall be as required for new 
installations. 


316.6 Continuation of existing use. Buildings in existence at 
the time of the adoption of this code may have their existing 
use or occupancy continued if such use or occupancy was 
legal at the time of the adoption of this code, provided such 
continued use is not dangerous to life. 


316.7 Maximum allowable quantities. Laboratory suites 
approved prior to January 1, 2008 shall not exceed the maxi- 
mum allowable quantities listed in Tables 316.1 and 316.2. 


SECTION 317 
EARTHQUAKE EVALUATION AND DESIGN 
FOR RETROFIT OF EXISTING BUILDINGS 


317.1 Purpose. 


317.1.1 Existing state-owned structures. [BSC] The pro- 
visions of Sections 317 through 322 establish minimum 
standards for earthquake evaluation and design for retro- 
fit of existing state-owned structures, including buildings 
owned by the University of California and the California 
State University. 


The provisions of Sections 317 through 323 may be 
adopted by a local jurisdiction for earthquake evaluation 
and design for retrofit of existing buildings. 
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TABLE 316.7(1) 
EXEMPT AMOUNTS OF HAZARDOUS MATERIALS, LIQUIDS AND CHEMICALS 
PRESENTING A PHYSICAL HAZARD BASIC QUANTITIES PER LABORATORY SUITE’ 
When two units are given, values within parentheses are in cubic feet (cu. ft) or pounds (Ib) 


|, SWATEVEYSPCONDITION ANE EY SORECS STORAGE | i) USE CLOSED SYSTEMS USE OPEN SYSTEMS 


be cede iol 8 Liquid Solid Liquid Solid Liquid Gas 
MATERIAL CLASS Pounds | Gallons ae ty) Pounds Gallons Pounds Gallons (cu. ft) 
ae ft) (Ib) (cu. aap ae marae ft) re 


1 ates 


as | fae ae a 


1.3 Combustible fiber 
(loose) (100) (100) (20) 
(baled) d, aap anna 000) ar 


1.4 pic flammable or oxidizing 


a a 


3.1 Flammable solid bah wed a J 


oye i 
ch 


3.2 Flammable gas 
(gaseous) 
(liquefied) 


3.3 Flammable liquid Combination 
I-A, I-B, I-C 


4.1 Organic peroxide, unclassified 2 J 1 
coe hoe a A 
eee eo eee eee ee | 
a Ea 
He Te mae ili, palates wil onl 2 a ative oleitdasinbhel2 ie race | 
Pot Aol DA Og LOR Cg a ee I ok 
Demand etre ene cee, | SN abUA a iain inf can satay ML. ehcfottor— | 
CRS A | DA 
Ronaramalra ome RI SeT eal | 
Sod a A 
ro [cnn | — rant [tt 200 
(gaseous) 


il godt il, ka 
(liquefied) ] 15? 1 15? 


A ASSO SN OT 


4.2 Organic peroxide 


4.3 Oxidizer 


4.4 Oxidizer.Gas 


6.1 Unstable (reactive) 


SO a 
Sn AEE OC OC 
cE a Ta SWNT 
I all Ca SE EEN EE EC 
Cn ae a aes fo [asf 


1. A laboratory suite is a space up to 10,000 square feet (929 m’) bounded by not less than a one-hour fire-resistive occupancy separation within which the 
exempt amounts of hazardous materials may be stored, dispensed, handled or used. Up through the third floor and down through the first basement floor, the 
quantity in this table shall apply. Fourth, fifth and sixth floors and the second and third basement floor level quantity shall be reduced to 75 percent of this 
table. The seventh through 10th floor and below the third basement floor level quantity shall be reduced to 50 percent of this table. 

2. Quantities may be increased 100 percent when stored in approved exhausted gas cabinets, exhausted enclosures or fume hoods. 


7.1 Water (reactive) 
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TABLE 316.7(2) 
EXEMPT AMOUNTS OF HAZARDOUS MATERIALS, LIQUIDS AND CHEMICALS 
PRESENTING A PHYSICAL HAZARD BASIC QUANTITIES PER LABORATORY SUITE’ 
When two units are given, values within parentheses are in pounds (Ibs.) 


; Liquid 
Solid Ib Gallons (Ib) 
500 


1,000 


1, A laboratory suite is a space up to 10,000 square feet (929 m’) bounded by not less than a 1-hour fire-resistive occupancy separation within which the exempt 
amounts of hazardous materials may be stored, dispensed, handled or used. Up through the third floor and down through the first basement floor, the 
quantity in this table shall apply. Fourth, fifth and sixth floors and the second and third basement floor level quantity shall be reduced to 75 percent of this 
table. The seventh through 10th floor and below the third basement floor level quantity shall be reduced to 50 percent of this table. 

2. Permitted only when stored or used in approved exhausted gas cabinets, exhausted enclosures or fume hoods. Quantities of high toxics in use in open systems 
need not be reduced above the third floor or below the first basement floor level. Individual container size shall be limited to 2 pounds (0.91 kg) for solids and 


'/, gallon (0.95 L) for liquids. 


317,1.2 Public school buildings. [DSA-SS] The provi- 
sions of Sections 317 through 323 establish minimum 
standards for earthquake evaluation and design for the 
rehabilitation of existing buildings for use as public 
school buildings under the jurisdiction of the Division of 
the State Architect—Structural Safety [DSA-SS], refer to 
Section 1.9.2.1. 


The provisions of Section 317 through 323 also estab- 
lish minimum standards for earthquake evaluation and 
design for rehabilitation of existing public buildings cur- 
rently under the jurisdiction of DSA-SS. 


317.1.2.1 Reference to other chapters. For public 
schools, where reference within this chapter is made to 
sections in Chapters 16, 17, 18, 19, 21 or 22 of the Cal- 
ifornia Building Code, the provisions in Chapters 16A, 
17A, 18A, 19A, 21A and 224A of the California Building 
Code, respectively, shall apply instead. 


3171.3 Community college buildings. [DSA-SS/CC] The 
provisions of Sections 317 through 323 establish minimum 
standards for earthquake evaluation and design for the 
rehabilitation of existing buildings for use as community 
college buildings under the jurisdiction of the Division of 
the State Architect—Structural Safety/Community Col- 
leges [DSA-SS/CC], refer to Section 1.9.2.2. 


The provisions of Section 317 through 323 also estab- 
lish minimum standards for earthquake evaluation and 
design for rehabilitation of existing community college 
buildings currently under the jurisdiction of DSA-SS/CC. 


317.1.3.1 Reference to other chapters. For community 
colleges, where reference within this chapter is made to 
sections in Chapters 17 or 18 of the California Building 
Code, the provisions in Chapters 17A and 18A of the 
California Building Code, respectively, shall apply 
instead. 


>| | 317.2 Scope. All alterations, additions and/or repairs to exist- 


ing structures or portions thereof shall, at-a minimum, be 
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designed and constructed to resist the effects of seismic ground 
motions as provided in this section. The structural system shall 
be evaluated by a registered design professional and, if not 
meeting or exceeding the minimum seismic design perfor- 
mance requirements of this section, shall be retrofitted in com- 
pliance with these requirements. 


Exception: Those structures for which Section 317.3 
determines that assessment is not required, or for which 
Section 317.4 determines that retrofit is not needed, then 
only the requirements of Section 317.11 apply. 


317.3 Applicability. 


317.3.1 Existing state-owned buildings. [BSC] For exist- 
ing state-owned structures including all buildings owned 
by the University of California and the California State 
University, the requirements of Section 317 apply when- 
ever the structure is to be retrofitted, repaired or modified 
and any of the following apply: 


1. Total construction cost, not including cost of fur- 
nishings, fixtures and equipment, or normal mainte- 
nance, for the building exceeds 25 percent of the 
construction cost for the replacement of the existing 
building. The changes are cumulative for past modi- 
fications to the building that occurred after adoption 
of the 1995 California Building Code and did not 
require seismic retrofit. 


2. There are changes in risk category. 


3. The modification to the structural components 
increases the seismic forces in or strength require- 
ments of any structural component of the existing 
structure by more than 10 percent cumulative since 
the original construction, unless the component has 
the capacity to resist the increased forces deter- 
mined in accordance with Section 319. If the build- 
ing’s seismic base shear capacity has been 
increased since the original construction, the per- 
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cent change in base shear may be calculated rela- 
tive to the increased value. 


4. Structural elements need repair where the damage 
has reduced the lateral-load-resisting capacity of 
the structural system by more than 10 percent. 


5. Changes in live or dead load increase story shear by 
more than 10 percent. 


317.3.2 Public school buildings. [DSA-SS] For public 
schools, the provisions of Section 317 apply when 
required in accordance with Sections 4-307 and 4-309(c) 
of the California Administrative Code. 


317.3.3 Community college buildings. [DSA-SS/CC] For 
community colleges, the provisions of Section 317 apply 
when required in accordance with Sections 4-307 and 4- 
309(c) of the California Administrative Code. 


317.4 Evaluation required. If the criteria in Section 317.3 
apply to the project under consideration, the design profes- 
sional of record shall provide an evaluation in accordance 
with Section 317 to determine the seismic performance of the 
building in its current configuration and condition. If the 
structure's seismic performance as required by Section 317.5 
is evaluated as satisfactory and the peer reviewer(s), when 
Method B of Section 321 is used, concur, then no structural 
retrofit is required. 


317.5 Minimum seismic design performance levels for 
structural and nonstructural components. Following the 
notations of ASCE 41, the seismic requirements for design 
and assessment are based upon a prescribed Seismic Haz- 
ard Level (BSE-1N, BSE-2N, BSE-1E, BSE-R or BSE-C), a 
specified structural performance level (S-1 through S-5) 
and a nonstructural performance level (N-A through N-E). 
The minimum seismic performance criteria are given in 
Table 317.5 according to the Building Regulatory Authority 
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and the Risk Category as determined in Chapter 16 of the 
California Building Code or by the regulatory authority. 
The building shall be evaluated in accordance with a Tier 3 
Systematic Evaluation and Retrofit per ASCE 41 Chapter 6 
for both the Level 1 and Level 2 performance levels, and the 
more restrictive requirements shall apply. 


Exception: If the floor area of an addition is greater than 
the larger of 50 percent of the floor area of the original 
building or 1,000 square feet (93 m’*), then the Table 317.5 
entries for BSE-R (or BSE-1E) and BSE-C are replaced by 
BSE-IN and BSE-2N, respectively. 


317.6 Retrofit required. Where the evaluation indicates the 
building does not meet the required performance objectives 
of this section, the owner shall take appropriate steps to 
ensure that the building’s structural system is retrofitted in 
accordance with the provisions of Section 317. Appropriate 
steps are either: 1) undertake the seismic retrofit as part of 
the additions, alterations and/or repairs of the structure; or 
2) provide a plan, acceptable to the building official, to com- 
plete the seismic retrofit in a timely manner. The relocation 
or moving of an existing building is considered to be an alter- 
ation requiring filing of the plans and _ specifications 
approved by the building official. 


317.7 The additions, alteration or repair to any existing 
building are permitted to be prepared in accordance with the 
structural and nonstructural requirements for a new building 
as given in the California Building Code, applied to the entire 
building. 

317.8 The requirements of ASCE 41 Chapters 14 and 15 are 
to apply to the use of seismic isolation and passive energy 
systems, respectively, for the repair, voluntary lateral-force- 
resisting system modification or retrofit of an existing struc- 
ture. When seismic isolation or passive energy dissipation is 


TABLE 317.5 
SEISMIC PERFORMANCE REQUIREMENTS? * BY BUILDING REGULATORY AUTHORITY AND RISK CATEGORY 


PERFORMANCE CRITERIA’ 
BUILDING REGULATORY AUTHORITY RISK CATEGORY 


State-Owned [BSC] 1, I BSE-R, S-3, N-C BSE-C, S-5, N-D 
State-Owned [BSC] BSE-R, S-2, N-B BSE-C, S-4, N-D 
Division of the State Architect - [DSA-SS] BSE-IN, S-3, N-B 


Division of the State Architect - [DSA-SS/CC] 


Il 


Division of the State Architect - [DSA-SS/CC] 


Division of the State Architect - [DSA-SS/CC] 


BSE-2N, S-5, N-D 
BSE-2N, S-4, N-D 
BSE-2N, S-4, N-D 
BSE-2N, S-5, N-D 
BSE-2N, S-5, N-D 
BSE-2N, S-4, N-D 


BSE-1N, S-2, N-B 
BSE-1N, S-2, N-A 
BSE-1E, S-3, N-C 
BSE-1E, S-3, N- 

BSE-1E, S-2, N-B 


1, ASCE 41 provides acceptance criteria (e.g., m, rotation) for Immediate Occupancy (S1), Life Safety (S3) and Collapse Prevention (S5), and specifies in 
Sections 2.3.1.2.1 and 2.3.1.4.1 the method to interpolate values for S-2 and S-4, respectively. For nonstructural components, N-A corresponds to the 
Operational level, N-B to the Position Retention, N-C to the Life Safety level, N-D to the Hazards Reduced, and N-E to the Not Considered. When evaluating 
for the Hazards Reduced Nonstructural Performance Level, the requirements need not be greater than what would be required by ASCE 7 nonstructural 


provisions for new construction. 


2. Buildings evaluated and retrofitted to meet the structural and nonstructural requirements for a new building as given in the California Building Code as 
adopted by DSA or BSC, as applicable, are deemed to meet the seismic performance requirements of this section. 
3, Buildings complying with the requirements of the exception in Section 319.1 are deemed to meet the seismic performance requirements of this section. 
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used, the project must have project peer review as prescribed 
in Section 322. 


317.9 Any construction required by this chapter shall include 
structural observation by the registered design professional 
who is responsible for the structural design in accordance 
with Section 319.10. 


317,10 Where Method B of Section 321 is used or is required 
by Section 319.7, the proposed method of building evaluation 
and design procedures must be accepted by the building offi- 
cial prior to the commencement of the work. 


317.11 Voluntary lateral-force-resisting system modifica- 
tions. Where the exception of Section 317.2 applies, modifi- 
cations of existing structural components and additions of 
new structural components that are initiated for the purpose 
of improving the seismic performance of an existing structure 


and that are not required by other portions of this chapter are 


permitted under the requirements of Section 319.12. 


SECTION 318 
DEFINITIONS 


318.1 In addition to the definitions given in Section 202, for 
the purposes of Sections 317 through 323, certain terms are 
defined as follows: 


[DSA-SS & DSA-SS/CC] For the purposes of Section 317 
through 323, definitions of terms given in Section 4-208 or 4- 
314 of the California Administrative Code govern over those 
in Section 202. 


ADDITION [BSC] means any work that increases the floor 
or roof area or the volume of enclosed space of an existing 
building, and is structurally attached to the existing building 
by connections that are required for transmitting vertical or 
horizontal loads between the addition and the existing struc- 
ture. 


ALTERATION [BSC] means any change within or to an 
existing building, which does not increase and may decrease 
the floor or roof area or the volume of enclosed space. 


BSE-C RESPONSE ACCELERATION PARAMETERS 
[BSC] are the parameters (Sy, and Sy,) taken from 5-per- 
cent/50-year maximum direction spectral response accelera- 
tion curves or by a Site Specific Response Spectrum 
developed in accordance with ASCE 41, Section 2.4.2.1. 


BSE-R RESPONSE ACCELERATION PARAMETERS 
[BSC] are the parameters (Sy, and Sy,) taken from 20-percent 
/50-year maximum direction spectral response acceleration 
curves or by a Site Specific Response Spectrum developed in 
accordance with ASCE 41, Section 2.4.2.1. 


REPAIR as used in this chapter means the design and con- 
struction work undertaken to restore or enhance the structural 
and nonstructural load-resisting system participating in the 
lateral response and stability of a structure that has experi- 
enced damage from earthquakes or other destructive events. 


SECTION 319 
SEISMIC CRITERIA SELECTION 
FOR EXISTING BUILDINGS 


319.1 Basis for evaluation and design. This section deter- 
mines what technical approach is to be used for the seismic 
evaluation and design for existing buildings. For those build- 
ings or portions of buildings for which Section 317 requires 
action, the procedures and limitations for the evaluation of 
existing buildings and design of retrofit systems and/or repair 
thereof shall be implemented in accordance with this section. 


One of the following approaches must be used: 
1. Method A of Section 320; 


2. Method B of Section 321, with independent review of a 
peer reviewer as required in Section 322; or 


3. For state-owned buildings only, the use of one of the 
specific procedures listed in Section 319. 1.1. 


When Method B is chosen it must be approved by the 
building official, and, where applicable, by the peer 
reviewer. All referenced standards in ASCE 41 shall be 
replaced by referenced standards listed in Chapter 35 of 
the California Building Code. 


Exceptions: 


1. [BSC] For buildings constructed to the require- 
ments of California Building Code, 2016 or later 
edition, as adopted by the governing jurisdiction, 
that code is permitted to be used in place of those 
specified in Section 319.1. 


2. [DSA-SS & DSA-SS/CC] For the conversion of 
nonconforming buildings to conforming school 
buildings in accordance with Section 4-307 of the 
California Administrative Code, nonconforming 
buildings constructed to the requirements of Cal- 
ifornia Building Code, 2016 or later edition, that 
code as it was adopted by the governing jurisdic- 
tion is permitted to be used in place of those spec- 
ified in Section 319.1 provided the building 
complies with Seismic Design Category D or 
higher. 


319.1.1 Specific procedures. [BSC] For state-owned 
buildings, the following specific procedures located in 
Appendix A may be used, without peer review, for their 
respective types of construction to comply with the seismic 
performance requirements for Risk Category I, II or IIT 
buildings: | 


1. Seismic Strengthening Provisions for Unreinforced 
Masonry Bearing Wall Buildings (Chapter A1). 


2. Earthquake Hazard Reduction in Existing Rein- 
forced Concrete and Reinforced Masonry Wall 
Buildings with Flexible Diaphragms (Chapter A2). 


319.1.2 When a design project is begun under Method B 
the selection of the peer reviewer is subject to the 
approval of the building official. Following approval by 
the peer reviewer, the seismic criteria for the project and 
the planned evaluation provisions must be approved by the 


2022 CALIFORNIA EXISTING BUILDING CODE 


building official. The approved seismic criteria and evalu- 
ation provisions shall apply. Upon approval of the build- 
ing official these are permitted to be modified. 


319.1.3 For state-owned and community college build- 
ings, where unreinforced masonry is not bearing, it may 
be used only to resist applied lateral loads. Where unrein- 
forced masonry walls are part of the structure they must 
be assessed for stability under the applicable nonstruc- 
tural evaluation procedure. 


319.1.4 Public schools, [DSA-SS] For public schools, 
unreinforced masonry shall not be used to resist in-plane 
or out-of-plane seismic forces or superimposed gravity 
loads. 


319.1.5 Public schools. [DSA-SS] For public schools of 
light-frame construction, horizontal diaphragms and 
vertical shear walls shall consist of either diagonal lum- 
ber sheathing or structural panel sheathing. Braced hor- 
izontal diaphragms may be acceptable when approved 
by DSA. Straight lumber sheathing may be used in 
combination with diagonal or structural panel sheath- 
ing as diaphragms or shear walls. Let-in bracing, plas- 
ter (stucco), hollow clay tile, gypsum wallboard and 
particleboard sheathing shall not be assumed to resist 
seismic forces. 


319.2 Existing conditions. The existing condition and prop- 
erties of the entire structure must be determined and docu- 
mented by thorough inspection of the structure and site, 
review of all available related construction documents, 
review of geotechnical and engineering geologic reports, and 
performance of necessary testing and investigation. Where 
samples from the existing structure are taken or in situ tests 
are performed, they shall be selected and interpreted in a sta- 
tistically appropriate manner to ensure that the properties 
determined and used in the evaluation or design are repre- 
sentative of the conditions and structural circumstances 
likely to be encountered in the structure as a whole. Adjacent 
structures or site features that may affect the retrofit design 
shall be identified. 


The entire load path of the seismic-force-resisting system 
shall be determined, documented and evaluated. The load 
path includes all the horizontal and vertical elements partici- 
pating in the structural response: such as diaphragms, dia- 
phragm chords, diaphragm collectors, vertical elements such 
as walls frames, braces; foundations and the connections 
between the components and elements of the load path. 
Repaired or retrofitted elements and the standards under 
which the work was constructed shall be identified. 


Data collection in accordance with ASCE 41 Section 6,2 

shall meet the following minimum levels: 

1. [BSC] For state-owned buildings, the requirements 
shall be met following the data collection requirements 
of ASCE 41, Section 6.2. 

2. [DSA-SS, DSA-SS/CC] For public schools and com- 
munity college buildings constructed in conformance 
with the Field Act, the “Usual” level as defined in 
ASCE 41, Section 6.2.2. 
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3. [DSA-SS, DSA-SS/CC] For public schools and com- 
munity college buildings not constructed in confor- 
mance with the Field Act, the “Comprehensive” level 
as defined in ASCE 41, Section 6.2.3. 


Concrete material requirements and testing for public 
school and community college buildings shall also comply 
with Sections 1911A and 1909.5 of the California Building 
Code, respectively. 


Qualified test data from the original construction may be 
accepted, in part or in whole, by the enforcement agency to 
fulfill the data collection requirements. 


Exceptions: 


1. The number of samples for data collection may be 
adjusted with approval of the enforcement agency 
when it has been determined that adequate informa- 
tion has been obtained or additional information is 
required. 


2. Welded steel moment frame connections of buildings 
that may have experienced potentially damaging 
ground motions shall be inspected in accordance 
with Chapters 3 and 4, FEMA 352, Recommended 
Post Earthquake Evaluation and Repair Criteria for 
Welded Moment-Frame Construction for Seismic 
Applications (July 2000). 


Where original building plans and specifications are not 
available, “as-built” plans shall be prepared that depict the 
existing vertical and lateral structural systems, exterior ele- 
ments, foundations and nonstructural systems in sufficient 
detail to complete the design. 


Data collection shall be directed and observed by the proj- 
ect structural engineer or design professional in charge of 
the design. 


319.3 Site geology and soil characteristics. Soil profile shall 
be assigned in accordance with the requirements of Chapter 
18 of the California Building Code. 


319.4 Risk categories. Each structure shall be placed in one 
of the Risk Categories in accordance with the requirements of 
the California Building Code. 


319.5 Configuration requirements. Each structure shall be 
designated structurally regular or irregular in accordance 
with the requirements of ASCE 41, Sections 7.3.1.1.1 to 
7.3.1.1.4. 


319.6 General selection of the design method. The require- 
ments of Method B (Section 321) may be used for any existing 
building. 

319.7 Prescriptive selection of the design method. The 
requirements of Method A (Section 320) or the specific pro- 
cedures for applicable building types given in Section 319.1.1 
are permitted to be used except under the following condi- 
tions, where the requirements of Method B (Section 321) must 
be used. 


319.7.1 When the building contains prestressed or post- 
tensioned structural components (beams, columns, walls 
or slabs) or contains precast structural components 
(beams, columns, walls or flooring systems). 
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3197.2 When the building is classified as irregular in ver- 
tical or horizontal plan. If the evaluation and retrofit is in 
accordance with Table 317.5 Footnote 2 or 3, the building 
shall be classified by application of ASCE 7, Section 
12.3.2. If the evaluation and retrofit is in accordance with 
ASCE 41, the building shall be classified as irregular 
when an irregularity defined in ASCE 41, Sections 
7.3.1,1.1 to 7.3.1,1.4 exists. 


Exception: Section 319.7.2 does not apply in the fol- 
lowing conditions: 


1, The retrofit design removes the configurational 
attributes that caused the building to be classified 
as irregular. 


2. The irregularity is demonstrated not to affect the 
seismic performance of the building. 


319.7.3 For any building that is assigned to Risk Category 
IV. 


319,7.4 For any building using undefined or hybrid struc- 
tural systems. 


319.7.5 When seismic isolation or energy dissipation sys- 
tems are used in the retrofit or repair, either as part of the 
existing structure or as part of the modifications. 


319.7.6 When the height of the structure exceeds 240 feet 
(73 152 mm). 


319.7.7 When ASCE 41 is the evaluation standard and its 
application requires the use of nonlinear procedures. 


319.8 Strength requirements. All components of the lateral- 
force-resisting system must have the strength to meet the accep- 
tance criteria prescribed in ASCE 41, Chapter 7 or as pre- 
scribed in the applicable Appendix A chapter of this code if a 
specific procedure in Section 319.1.1 is used. Any component 
not having this strength shall have its capacity increased by 
modifying or supplementing its strength so that it exceeds the 
demand, or the demand is reduced to less than the existing 
strength by making other modifications to the structural system. 


Exception: A component’s strength is permitted to be less 
than that required by the specified seismic load combina- 
tions if it can be demonstrated that the associated reduc- 
tion in seismic performance of the component or its 
removal due to the failure does not result in a structural 
system that does not comply with the required perfor- 
mance objectives of Section 317. If this exception is taken 
for a component, then it cannot be considered part of the 
primary lateral-load-resisting system. 


319.9 Nonstructural component requirements. Where the 
nonstructural performance levels required by Section 317, 
Table 317.5 are N-D or higher, mechanical, electrical and 
plumbing components shall comply with the provisions of 
ASCE 41, Chapter 13, Section 13.2. 


Exception: Modifications to the procedures and criteria 
may be made subject to approval by the building official, 
and concurrence of the peer reviewer if applicable. All 
reports and correspondence shall also be forwarded to the 
building official. 
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319.10 Structural observation, testing and inspection. Struc- 
tural observation, testing and inspection as used in this sec- 
tion shall mean meeting the requirements of Chapter 17 of 
the California Building Code, with a minimum allowable 
level of investigation corresponding to seismic design cate- 
gory (SDC) D. Structural observation visits shall occur at 
significant construction stages and at the completion of the 
structural retrofit. Structural observation shall be provided 
for all structures. 


Additional requirements: [DSA-SS, DSA-SS/CC] For 
public schools and community colleges, construction 
material testing, inspection and observation during con- 
struction shall also comply with the California Adminis- 
trative Code. 


319.10.1 The requirement for structural observation shall 
be noted and prominently displayed on the front sheet of 
the approved plans and incorporated into the general 
notes on the approved plans. 


319,10.2 Preconstruction meeting. A preconstruction 
meeting is mandatory for all projects which require struc- 
tural observation. The meeting shall include, but is not 
limited to, the registered design professional, structural 
observer, general constructor, affected subcontractors, 
the project inspector and a representative of the enforce- 
ment agency (designated alternates may attend if 
approved by the structural observer). The structural 
observer shall schedule and coordinate this meeting. The 
purpose of the meeting is to identify and clarify all essen- 
tial structural components and connections that affect the 
lateral and vertical load systems and to review scheduling 
of the required observations for the project’s structural 
system retrofit. 


319.11 Temporary actions. When compatible with the build- 
ing use, and the time phasing for both use and the retrofit 
program, temporary shoring or other structural support is 
permitted to be considered. Temporary bracing, shoring and 
prevention of falling hazards are permitted to be used to 
qualify for Item 1 in Section 319.12 that allows inadequate 
capability in some existing components, as long as the 
required performance levels given in Section 317 can be pro- 
vided by the permanent structure. The consideration for such 
temporary actions shall be noted in the design documents. 


319.12 Voluntary modifications to the lateral-force resisting 
system. Where modifications of existing structural compo- 
nents and additions of new structural components are initi- 
ated for the purpose of improving the lateral-force resisting 
strength or stiffness of an existing structure and they are not 
required by other sections of this code, then they are permit- 
ted to be designed to meet an approved seismic performance 
criteria provided that an engineering analysis is submitted 
that follows: 


1. The capacity of existing structural components 
required to resist forces is not reduced, unless it can be 
demonstrated that reduced capacity meets the require- 
ments of Section 319.8. 


2. The lateral loading to or strength requirement of exist- 
ing structural components is not increased beyond their 
capacity. 
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3. New structural components are detailed and connected 
to the existing structural components as required by the 
California Building Code. 


4. New or relocated nonstructural components are 
detailed and connected to existing or new structural 
components as required by the California Building 
Code. 


5. A dangerous condition is not created. 


Use of ASCE 41 Tier 1 and Tier 2 deficiency only retrofit 
procedures are pre-approved for use where Section 317.3 
does not require an assessment. 


319.12.1 State-owned buildings. [BSC] Voluntary modifi- 
cations to lateral force-resisting systems conducted in 
accordance with Appendix A of this code and the refer- 
enced standards of the California Building Code shall be 
permitted. 


319.12.1.1 Design documents. [BSC] When Section 
319.12 is the basis for structural modifications, the 
approved design documents must clearly state the 
scope of the seismic modifications and the accepted cri- 
teria for the design. The approved design documents 
must clearly have the phrase “The seismic require- 
ments of the California Existing Building Code have 
not been checked to determine if these structural modi- 
fications meet the full seismic evaluation and strength- 
ening requirements of Sections 317-322: the 
modifications proposed are to a different seismic per- 
formance standard than would be required in Section 

_ 319 if they were not voluntary as allowed in Section 
S19 J7. 7 


319,12,2 Public schools and community colleges. [DSA- 
SS, DSA-SS/CC] When Section 319.12 is the basis for 
structural modifications, the approved design documents 
must clearly indicate the scope of modifications and the 
acceptance criteria for the design. 


SECTION 320 
METHOD A 


320.1 General. The retrofit design shall employ the Linear 
Static or Linear Dynamic Procedures of ASCE 41, Section 
7.4.1 or 7.4.2, and comply with the applicable general 
requirements of ASCE 41, Chapters 6 and 7. The earthquake 
hazard level and performance level given specified in Section 
317.5 for the building’s risk category shall be used. Struc- 
tures Shall be designed for seismic forces coming from any 
horizontal direction. 


SECTION 321 
METHOD B 


321.1 The existing or retrofitted structure shall be demon- 
strated to have the capability to sustain the deformation 
response due to the specified earthquake ground motions and 
meet the seismic performance requirements of Section 317. 
The registered design professional shall provide an evalua- 
tion of the response of the existing structure in its modified 
configuration and condition to the ground motions specified. 
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If the building’s seismic performance is evaluated as satisfac- 
tory and the peer reviewer(s) and the enforcement agency 
concurs, then no further structural retrofit and/or repair of 
the lateral load-resisting system is required. 


When the evaluation indicates the building does not meet 
the required performance levels given in Table 317.5 for the 
risk category, then a retrofit and/or repair design shall be 
prepared that provides a structure that meets these perfor- 
mance objectives and reflects the appropriate consideration 
of existing conditions. Any approach to analysis and design is 
permitted to be used, provided that the approach shall be 
rational, shall be consistent with the established principals of 
mechanics and shall use the known performance characteris- 
tics of materials and assemblages under reversing loads typi- 
cal of severe earthquake ground motions. 


Exception: Further consideration of the structure’s seis- 
mic performance may be waived by the enforcement 
agency if both the registered design professional and peer 
reviewer(s) conclude that the structural system can be 
expected to perform at least as well as required by the 
provisions of this section without completing an analysis 
of the structure’s compliance with these requirements. A 
detailed report shall be submitted to the responsible build- 
ing official that presents the reasons and basis for this 
conclusion. This report shall be prepared by the registered 
design professional. The peer reviewer(s) shall concur in 
this conclusion and affirm to it in writing. The building 
Official shall either approve this decision or require com- 
pletion of the indicated work specified in this section prior 
to approval. 


321.2 The approach, models, analysis procedures, assump- 
tions on material and system behavior and conclusions shall 
be peer reviewed in accordance with the requirements of Sec- 
tion 322 and accepted by the peer reviewer(s). 


Exceptions: 


1. The enforcement agency may perform the work of 
peer review when qualified staff is available within 
the jurisdiction. 


2. The enforcement agency may modify or waive the 
requirements for peer review when appropriate. 


321,2.1 The approach used in the development of the 
design shall be acceptable to the peer reviewer and the 
enforcement agency and shall be the same method as used 
in the evaluation of the building. Approaches that are spe- 
cifically tailored to the type of building, construction 
materials and specific building characteristics may be 
used, if they are acceptable to the independent peer 
reviewer. The use of Method A allowed procedures may 
also be used under Method B. 


321.2.2 Any method of analysis may be used, subject to 
acceptance by the peer reviewer(s) and the building offi- 
cial. The general requirements given in ASCE 41, Chap- 
ters 6 and 7, shall be complied with unless exceptions are 
accepted by the peer reviewer(s) and building official. Use 
of other than ASCE 41 procedures in Method B requires 
building official concurrence before implementation. 
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321.2.3 Prior to implementation, the procedures, methods, 
material assumptions and acceptance/rejection criteria 
proposed by the registered design professional will be 
peer reviewed as provided in Section 322. Where nonlin- 
ear procedures are used, prior to any analysis, the repre- 
sentation of the seismic ground motion shall be reviewed 
and approved by the peer reviewer(s) and the building 
official. 


[DSA-SS, DSA-SS/CC] For public school and community 
college projects, the representation of the seismic ground 
motion shall be reviewed and approved by the California 
Geological Survey. 


321.2.4 The conclusions and design decisions shall be 
reviewed and accepted by the peer reviewer(s) and the 
building official. 


SECTION 322 
PEER REVIEW REQUIREMENTS 


322.1 General. Independent peer review is an objective, tech- 
nical review by knowledgeable reviewer(s) experienced in the 
structural design, analysis and performance issues involved. 
The reviewer(s) shall examine the available information on 
the condition of the building, the basic engineering concepts 
employed and the recommendations for action. 


322.2 Timing of independent review. The independent 
reviewer(s) shall be selected prior to initiation of substantial 
portions of the design and/or analysis work that is to be 
reviewed, and review shall start as soon as practical after 
Method B is adopted and sufficient information defining the 
project is available. 


322.3 Qualifications and terms of employment. The 
reviewer(s) shall be independent from the design and con- 
struction team. 


322,3.1 The reviewer(s) shall have no other involvement in 
the project before, during or after the review, except in a 
review capacity. 


322.3.2 The reviewer(s) shall be selected and paid by the 
owner and shall have technical expertise in the evaluation 
and retrofit of buildings similar to the one being reviewed, 
as determined by the enforcement agency. 


322,3.3 The reviewer (or in the case of review teams, the 
chair) shall be a California-licensed structural engineer 
who is familiar with the technical issues and regulations 
governing the work to be reviewed. 


Exception: Other individuals with acceptable qualifi- 
cations and experience may be a peer reviewer(s) with 
the approval of the building official. 


322,3.4 The reviewer shall serve through completion of 
the project and shall not be terminated except for failure 
to perform the duties specified herein. Such termination 
shall be in writing with copies to the enforcement agency, 
owner and the registered design professional. When a 
reviewer is terminated or resigns, a qualified replacement 
shall be appointed within 10 working days, and the 
reviewer shall submit copies of all reports, notes and cor- 
respondence to the responsible building official, the owner 
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and the registered design professional within 10 working 
days of such termination. 


322.3.5 The peer reviewer shall have access in a timely 
manner to all documents, materials and information 
deemed necessary by the peer reviewer to complete the 
peer review. 


322.4 Scope of review. Review activities shall include, where 
appropriate, available construction documents, design crite- 
ria and representative observations of the condition of the 
structure, all inspection and testing reports, including meth- 
ods of sampling, analytical models and analyses prepared by 
the registered design professional and consultants, and the 
retrofit or repair design. Review shall include consideration 
of the proposed design approach, methods, materials, details 
and constructability. 


Changes observed during construction that affect the seis- 
mic-resisting system shall be reported to the reviewer in writ- 
ing for review and recommendation. 


322,5 Reports. The reviewer(s) shall prepare a written report 


to the owner and building official that covers all aspects of — 


the review performed, including conclusions reached by the 
reviewer(s). Reports shall be issued after the schematic 
Phase, during design development, and at the completion of 
construction documents but prior to submittal of the project 
plans to the enforcement agency for plan review. When 
acceptable to the building official, the requirement for a 
report during a specific phase of the project development 
may be waived. 


Such reports should include, at the minimum, statements 
of the following: 


1, Scope of engineering design peer review with limita- 
tions defined. 


2. The status of the project documents at each review 
stage. 


3. Ability of selected materials and framing systems to 
meet performance criteria with given loads and config- 
uration. 


4. Degree of structural system redundancy and the defor- 
~ mation compatibility among structural and nonstruc- 
tural components. 


5. Basic constructability of the retrofit or repair system. 


6. Other recommendations that would be appropriate to 
the specific project. | 


7. Presentation of the conclusions of the reviewer identi- 
fying any areas that need further review, investigation 
and/or clarification. 


. 8. Recommendations. 


The last report prepared prior to submittal of permit docu- 
ments to the enforcement agency shall include a statement 
indicating that the design is in conformance with the 
approved evaluation and design criteria. 


322.6 Response and resolutions. The registered design pro- 
fessional shall review the report from the reviewer(s) and 
shall develop corrective actions and responses as appropri- 
ate. Changes observed during construction that affect the 
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seismic-resisting system shall be reported to the reviewer in 
writing for review and recommendations. All reports, 
responses and resolutions prepared pursuant to this section 
shall be submitted to the responsible enforcement agency and 
the owner along with other plans, specifications and calcula- 
tions required. If the reviewer resigns or is terminated prior 
to completion of the project, then the reviewer shall submit 
copies of all reports, notes and correspondence to the respon- 
sible building official, the owner and the registered design 
professional within 10 working days of such termination. 


322.7 Resolution of conflicts. When the conclusions and rec- 
ommendations of the peer reviewer conflict with the regis- 
tered design professional’s proposed design, the enforcement 
agency shall make the final determination of the requirement 
for the design. 


SECTION 323 [DSA-SS, DSA-SS/CC] 
ADDITIONAL REQUIREMENTS FOR PUBLIC 
SCHOOLS AND COMMUNITY COLLEGES 


The requirements of Section 323 apply only to public schools 
under the jurisdiction of the Division of the State Architect- 
Structural Safety (DSA-SS, refer to Section 1.9.2.1) and com- 
munity colleges under the jurisdiction of the Division of the 
State Architect—Structural Safety/Community Colleges 
(DSA-SS/CC, refer to Section 1.9.2.2). 


323.1 Evaluation and design criteria report. During the 
schematic phase of the project, the owner or the registered 
design professional in charge of the design shall prepare and 
sign an Evaluation and Design Criteria Report in accordance 
with Sections 4-306 and 4-307(a) of the California Adminis- 
trative Code. The report shall be submitted to the DSA for 
review and approval prior to proceeding with design devel- 
opment of the rehabilitation. 


The Evaluation and Design Criteria Report shall: 


1. Identify the building(s) structural and nonstructural 
systems, potential deficiencies in the elements or 
systems and the proposed method for retrofit. 


2. Identify geological and site-related hazards. 


3. Propose the methodology for evaluation and retrofit 
design. 


4, Propose the complete program for data collection 
(Section 319.2). 


5. Include existing or “as-built” building plans, 
reports and associated documents of the existing 
construction. 


323.2 Rehabilitation involving only portions of structures. 
Where only a portion(s) of a structure is to be rehabilitated, 
the public school or community college portion of the struc- 
ture shall: 


1. Be seismically separated from the unrehabilitated por- 
tion in accordance with Chapter 16 of the California 
Building Code, or the entire structure shall be rehabili- 
tated in accordance with this section. For structures in 
which the unrehabilitated portion is above or below the 
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school or community college portion, the entire struc- 
ture shall be rehabilitated in accordance with this divi- 
SiON. 


Be retrofitted as necessary to protect the occupants 
from falling hazards of the unrehabilitated portion of 
the building, and; 


. Be retrofitted as necessary to protect required exitways 


being blocked by collapse or falling hazards of the 
unrehabilitated portion. 
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CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
CHAPTER 3A — PROVISIONS FOR ALL COMPLIANCE METHODS [OSHPD 1] 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications.) 
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The state agency does not adopt sections identified with the following symbol: + 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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User note: 


About this chapter: Chapter 3 explains the three compliance options for alterations and additions available in the code. In addition, this 
chapter also lays out the methods to be used for seismic design and evaluation throughout this code. Finally, this chapter clarifies that provi- 
sions in other I-Codes” related to repairs, alterations, additions, relocation and changes of occupancy must also be addressed unless they 


conflict with this code. In that case, this code takes precedence. 


SECTION 301A 
ADMINISTRATION 


3014.1 Applicability. The provisions of this chapter shall 
control the alteration, repair, addition and change of occu- 
pancy of existing structures for applications listed in Sections 
1.10.1 [OSHPD 1] regulated by the Office of Statewide 
Health Planning and Development (OSHPD). 


California Energy Commission, State Fire Marshal and DSA- 
AC requirements for existing structures shall be enforced by 
the Office of Statewide Health Planning and Development 
(OSHPD). 


301A.1.1 Bleachers, grandstands and folding and tele- 
scopic seating. Existing bleachers, grandstands and fold- 
ing and telescopic seating shall comply with ICC 300. 


301A.2 Repairs. Repairs shall comply with the requirements 
of Chapter 44. 


3014.3 Alteration, addition or change of occupancy. The 
alteration, addition or change of occupancy of all existing 
buildings or structures shall comply with one of the methods 
or categories listed in Section 3014.3.1, 3014.3.2 or 
3014.3.3. Section 304A.3.2 applies to all methods or catego- 
ries. Sections 3014.3.1 through 3014.3.3 shall not be applied 
in combination with each other, except when permitted by the 
enforcement agency. 


Exception: Subject to the approval of the enforcement 
agency, alterations complying with the laws in existence at 
the time the building or the affected portion of the building 
was built shall be considered in compliance with the provi- 
sions of this code. New structural members added as part 
of the alteration shall comply with the California Building 
Code, 


3014.3.1 Prescriptive compliance method. Alterations, 
additions and changes of occupancy complying with 
Chapter 5A of this code for existing buildings or structures 
shall be considered in compliance with the provisions of 
this code. 


3014.3.2 Nonconforming buildings. Alterations, addi- 
tions and changes of occupancy fo existing buildings or 
structures designed in accordance with the Pre-1973 
building code complying with Section 304A.3.1 and the 
applicable requirements herein shall be considered in 
compliance with the provisions of this code. 


3014.3.3 Performance-based method. Alterations, addi- 
tions and changes of occupancy to existing buildings or 
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structures complying with Sections 304A.3.4 and 
304A.3.5 of this code shall be considered in compliance 
with the provisions of this code. 


3014.4 Moved structures. Structures moved into or within 
the jurisdiction shall comply with the provisions of the Cali- 
fornia Building Code for new structures. 


3014.5 Compliance with accessibility. Accessibility 
requirements for existing buildings shall comply with the 
California Building Code, Part 2 Volume 1 Chapter 11B, 
Section 201 “Existing Buildings and Facilities.” 


301A.6 Peer review requirements. Peer review requirements 
shall comply with California Building Code Section 
1617A.1.41. 


301A.7 Earthquake monitoring instruments for existing 
buildings. Earthquake monitoring instrumentation of existing 
buildings shall comply with Section 313A. 


301A.8 Compliance alternatives for services/systems and 
utilities. Compliance alternatives for services/systems and 
utilities shall comply with Section 310A. 


301A.9 Compliance alternatives for means of egress. Means 
of egress through existing buildings shall comply with Sec- 
tion 311A. 


301A.10 Removal of hospital buildings from general acute 
care services. Removal of hospital buildings from General 
Acute Care Services shall comply with Section 312A. 


301A.11 Hospital buildings removed from general acute 
care services. Hospital buildings removed from general acute 
care services shall comply with Section 312A. 


SECTION 302A 
GENERAL PROVISIONS 


3024.1 Dangerous conditions. The code official shall have 
the authority to require the elimination of conditions deemed 
dangerous. 


3024.2 Additional codes. Alterations, repairs, additions 
and changes of occupancy to, or relocation of, existing build- 
ings and structures shall comply with the provisions for alter- 
ations, repairs, additions and changes of occupancy or 
relocation, respectively, in the California Fire Code, Califor- 
nia Mechanical Code, California Plumbing Code and Cali- 
fornia Electrical Code. Where provisions of the other codes 
conflict with provisions of this chapter, the provisions of this 
chapter shall take precedence. 
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302A.2.1 Additional codes in health care. In existing 
Group I-2 occupancies, ambulatory health care facilities, 
outpatient clinics and hyperbaric facilities, alterations, 
repairs, additions and changes of occupancy to, or reloca- 
tion of, existing buildings and structures shall also comply 
with NFPA 99. 


302A.3 Existing materials and equipment. Materials and 
equipment already in use in a building in compliance with 
requirements or approvals in effect at the time of their erec- 
tion or installation shall be permitted to remain in use unless 
determined by the code official to be unsafe in accordance 
with California Building Code Section 116. 


302A.3.1 Existing seismic force-resisting systems. Where 
the existing seismic force-resisting system is a type that 
can be designated ordinary or is a welded steel moment 
frame constructed under a permit issued prior to October 
25, 1994, values of R, Q, and C, for the existing seismic 
force-resisting system shall be those specified by this code 
for an ordinary system unless it is demonstrated that the 
existing system will provide performance equivalent to 
that of a detailed, intermediate or special system. 


302A.4 New and replacement materials. Except as other- 
wise required or permitted by this code, materials and 
equipment permitted by the applicable code for new construc- 
tion shall be used. Like materials shall be permitted for 
repairs and alterations, provided no hazard to life, health or 
property is created. Hazardous materials shall not be used 
where the code for new construction would not permit their 
use in buildings of similar occupancy, purpose and location. 


[BS] 3024.4.1 New structural members and connec- 
tions. New structural members and connections shall com- 
ply with the detailing provisions of the California 
Building Code for new buildings of similar structure, pur- 
pose and location. 


Exception: Where alternative design criteria are spe- 
cifically permitted. 


302A.5 Occupancy and use. Where determining the appro- 
priate application of the referenced sections of this code, the 
occupancy and use of a building shall be determined in accor- 
dance with Chapter 3 of the California Building Code. 


302A.6 Maintenance. Buildings and structures, and parts 
thereof, shall be maintained in a safe and sanitary condition. 
Devices or safeguards which are required by this code shall 
be maintained in conformance with the code edition under 
which they were installed. The owner or the owner’s desig- 
nated agent shall be responsible for the maintenance of 
buildings and structures. To determine compliance with this 
subsection, the building official shall have the authority to 
require a building or structure to be re-inspected. The 
requirements of this chapter shall not provide the basis for 
removal or abrogation of fire protection and safety systems 
and devices in existing structures. 


302A.7 Construction documents for retrofit or rehabilita- 
tion. The design loads and other information pertinent to the 
structural design required by California Building Code Sec- 
tion 1603A shall be included in the drawings. In addition to 
the information required by California Building Code Section 
1603A.1.5, the drawings shall show the ground motion haz- 
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ard used for the retrofit or rehabilitation as either a percent- 
age of the California Building Code prescribed ground 
motion for new hospital buildings, or ASCE 41 seismic haz- 
ard designation, or a probability of exceedance in a specified 
time period, or a return period for exceedance of the speci- 
fied ground motion. 


SECTION 303A 
RESERVED 


SECTION 304A 
STRUCTURAL DESIGN LOADS AND 
EVALUATION AND DESIGN PROCEDURES 


[BS] 3044.1 Live loads. Where an addition or alteration does 
not result in increased design live load, existing gravity load- 
carrying structural elements shall be permitted to be evalu- 
ated and designed for live loads approved prior to the addi- 
tion or alteration. If the approved live load is less than that 
required by Section 1607A of the California Building Code, 
the area designated for the nonconforming live load shall be 
posted with placards of approved design indicating the 
approved live load. Where the addition or alteration results in 
increased design live load, the live load required by Section 
1607A of the California Building Code shall be used. 


[BS] 3044.2 Snow loads on adjacent buildings. Where an 
alteration or addition changes the potential snow drift effects 
on an adjacent building, the code official is authorized to 
enforce Section 7.12 of ASCE 7. 


[BS] 3044.3 Additions, alterations, repairs and seismic ret- 
rofit to existing buildings or structures. 


[BS] 3044.3.1 Structures designed in accordance with 
pre-1973 building code. Provisions of this section shall 
apply to hospital buildings which were originally designed 
to pre-1973 building codes and not designated as SPC 3 
or higher in accordance with Chapter 6 of the California 
Administrative Code. 


304A.3.1.1 Incidental and minor structural alteration, 
additions or repairs. Incidental and minor structural 
additions shall be permitted, provided the additions 
meet the California Building Code for new construction 
using importance factor, I,, equal to or greater than 
1.0. Alterations or repair to existing gravity and lateral 
force-resisting systems shall be made to conform to the 
requirements of Section 503A or Chapter 4A, respec- 
tively, using importance factor, I,, equal to or greater 
than 1.0. 


1. Nonstructural components. Component impor- 
tance factor, I,, shall be permitted to be 1.0. 


Exception: Components required for life- 
safety purposes after an earthquake, including 
emergency and standby power systems, 
mechanical smoke removal systems, fire pro- 
tection sprinkler systems, fire alarm control 
panels and egress stairways shall have a com- 
ponent importance factor (I,) of 1.5. 


304A.3.1.2 Major structural alteration, additions or 


repairs. Major structural alterations, additions or ~ 
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repairs shall be in accordance with Section 304A. 3.4.1 
or 304A. 3.4.3 as applicable. 


304A.3.2 Seismic evaluation and retrofit of general 
acute care hospitals for compliance with the California 
Administrative Code, Chapter 6. Notwithstanding any 
other requirements of this code, existing general acute 
care hospitals shall comply with the seismic evaluation 
requirements specified in Chapter 6, of the California 
Administrative Code, when applicable. Seismic retrofit 
to comply with requirements specified in Chapter 6 of 
the California Administrative Code shall be permitted to 
be in accordance with these provisions. When load com- 
binations which do not include seismic forces are 
required, the new building provisions of this code shall 
be applicable. 


304A.3.3 SPC-4D. Nonconforming hospital buildings sat- 
isfving the following requirements and one of Sections 
501A.3.1, 501A,3.2 or 304A.3.4.5, but not a combination 
thereof, shall be considered to satisfy the requirements of 
SPC-4D. 


1, Approval of construction documents based on build- 
ing characterization in accordance with the Califor- 
nia Administrative Code (CAC) Chapter 6 Section 
2.1.2.1, material properties in accordance with the 
CAC Chapter 6 Section 2.1.2.2 and Section 
304A.5.3 of this code, and a complete rational struc- 
tural analysis shall be required. 


_ 2. Where the SPC-4D upgrade involves construction, a 
building permit prior to construction shall be required. 


3. Where multiple building permits are used to 
upgrade a building to SPC-4D, a complete rational 
structural analysis to justify compliance with SPC- 
4D, for the building in its final configuration, shall 
be submitted as part of the construction documents 
submittal to the Office for the last project. 


4. Where the SPC-4D upgrade involves construction, 
buildings shall be assigned to SPC-4D after all 
projects required for SPC-4D are closed in compli- 
ance. 


304A.3.4 Performance objectives of performance-based 
methods. Except for the modifications as set forth in Sec- 
tions 304A.3.4 and 304A.3.5, all additions, alterations, 
repairs and seismic retrofit to existing structures or por- 
tions thereof shall be permitted to be designed in accor- 
dance with the provisions of ASCE 41, When load 
combinations which do not include seismic forces are 
required, the new building code provisions of this code 
shall be applicable. Required building performance 
objectives under ASCE 41 shall be as follows: 


304A.3.4.1 For general acute care hospital buildings 
along with all structures required for their continuous 
operation or access/egress: 


1. Immediate Occupancy (IO) Structural Perfor- 
mance Level (S-1) as defined in Section 2.3.1.1 at 
Basic Safety Earthquake IN (BSE-1N) Seismic 
Hazard Level; and 
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2. Life Safety (LS) Structural Performance Level (S- 
3) as defined in Section 2.3.1.3 at Basic Safety 
Earthquake 2N (BSE-2N) Seismic Hazard Level; 
and 


3. The nonstructural components shall satisfy the 
requirements of this code for new construction. 


Exception: Performance objectives for upgrad- 
ing nonconforming hospital buildings to SPC- 
4D and for incidental or minor alterations or 
repairs of SPC-4D buildings shall be in accor- 
dance with Section 304A.3.4.5 of this code. 


304A.3.4.2 For incidental and minor additions, alter- 
ations or repairs of pre-1973 hospital buildings which 
will not be used for general acute care services after 
January 1, 2030: 


1. Life Safety Structural Performance (S-3) Level as 
defined in ASCE 41 Section 2.3.1.3 at the Basic 
Safety Earthquake 1E (BSE-1E) Seismic Hazard 
Level; and 


2. Collapse Prevention (CP) Building Performance 
Level (5-D) in accordance with Section 2.3.3.4 at 
the Basic Safety Earthquake 2E (BSE-2E) Seis- 
mic Hazard Level; and 


3. The nonstructural components shall satisfy the 
requirements of Position Retention Nonstructural 
Performance Level (N-B) in accordance with 
ASCE 41 Section 2.3.2.2 at BSE-1E Seismic Haz- 
ard Level. 


304A.3.4.3 All other hospital buildings: 


1. Operational Building Performance Level of (1-A) 
as defined in Section 2.3.3.1 at Basic Safety 
Earthquake 1N (BSE-1N) Seismic Hazard Level; 
and 


2. Life Safety (LS) Building Performance Level 
(S-3) as defined in Section 2.3.1.3 at Basic 
Safety Earthquake 2N (BSE-2N) Seismic Haz- 
ard Level. 


304A.3.4.4 SPC 2 using ASCE 41, Structures shall be 
considered to comply with SPC 2 requirements of Table 
2.5.3, Chapter 6 of the California Administrative Code, 
when all of the following are satisfied: 


1. Life Safety Structural Performance Level (S-3) in 
accordance with Section 2.3.1.3 of ASCE 41 at 
BSE-1E; and 


2. Items identified in Chapter 6, Article 10 of the 
California Administrative Code satisfying the 
requirements of Position Retention nonstructural 
Performance Level (N-B) in accordance with 
Section 2.3.2.2 at BSE-1E. 

304A.3.4.5 SPC-4D using ASCE 41. Structures shall 
be deemed to comply with the SPC-4D requirements of 
Table 2.5.3, Chapter 6 of the California Administrative 
Code, when all of the following are satisfied: 

1, Damage control Structural Performance Level 
(S-2) in accordance with Section 2.3.1.2.1 of 
ASCE 41 at BSE-1E; and 
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2. Collapse Prevention Structural Performance 


Level (S-5) in accordance with Section 2.3.1.5 of 
ASCE 41 at BSE-2E; and 


. Items identified in Chapter 6, Article 10 of the 


California Administrative Code satisfy the 
requirements of Position Retention Nonstructural 
Performance Level (N-B) in accordance with 
Section 2.3.2.2 at BSE-1E. 


304A,3.4.5.1 Replace ASCE 41-13 § 7.2.13.2 with 
the following: 


A, Where the adjacent building was constructed 
using the 1989 or later edition of the Califor- 
nia Building Code and built under OSHPD 
jurisdiction, the minimum building separation 
distance specified in Section 7.2.13.1 need not 
be evaluated for Structural Performance Level 
Damage Control or lower. 


B. Where adjacent structure or building evalu- 
ated is not less than half as tall and adjacent 
structure has floors/levels that match those of 
the building being evaluated, the following 
exceptions apply: 


1) For Structural Performance Level of Life 
Safety or lower, the seismic separation 
between the adjacent structure and the 
building being evaluated need not be 
evaluated. 


2) For Structural Performance Level of 
Damage Control, buildings need not 
meet the minimum separation distance 
specified in Section 7.2.13.1 where 
either a) or b) applies: 


a) Adjacent structure is more than 2 
inches (50.8 mm) times the number 
of stories below that level away 
from the building being evaluated 
at all floor levels that align. 


b) The adjacent building does not 
have any of the following struc- 
tural deficiencies as defined in the 
California Administrative Code 
(CAC), Chapter 6, Article 3: 


1) Load path (3.1) 

2) Weak story (3.3.1) 

3) Soft story (3.3.2) 

4) Vertical discontinuity (3.3.5) or 
5) Torsion (3.3.6) 


C. Where an approved pounding analysis proce- 
dure that accounts for the change in dynamic 
response of the structures caused by impact is 
used, the evaluated and retrofitted buildings 
need not meet the minimum separation dis- 
tance specified in Section 7.2.13.1. Such anal- 
ysis shall demonstrate that: 


1) The structures are capable of transfer- 
ring forces resulting from impact for 


diaphragms located at the same eleva- 
tion; or 


2) The structures are capable of resisting 
all required vertical and lateral forces 
considering the loss of any elements or 
components damaged by impact of the 
structures. 


304A.3.4.6 SPC 5 using ASCE 41, Structures shall be 
considered to comply with SPC 5 requirements of Table 
2.5.3, Chapter 6 of the California Administrative Code 
where all of the following are satisfied: 


1. Immediate Occupancy Structural Performance 
Level (S-1) in accordance with Section 2.3.1.1 of 
ASCE 41 at BSE-1N; 


2. Life Safety Performance Level S-3 in accor- 
dance with Section 2.3.1.3 of ASCE 41 at BSE- 
2N; and 


3. Items identified in Chapter 6, Article 10 of the 
California Administrative Code, satisfying the 
requirements of Operational Nonstructural Per- 
formance Level (N-A) in accordance with Section 
2.3.2.1 of ASCE 41 at BSE-IN. 


304A.3.4.7 NPC-2 and NPC-3 using ASCE 41: Oper- 
ational Nonstructural Performance Level (N-A) and 
Position Retention Nonstructural Performance Level 
(N-B) of ASCE 41 at BSE-1N shall be considered 
equivalent to NPC 3/NPC 2 requirements, respectively, 
of Table 11.1, Chapter 6 of the California Administra- 
tive Code. For NPC 3/NPC 2, only components listed in 
Table 11.1, Chapter 6 of the California Administrative 
Code for NPC 3/NPC 2 need to satisfy the requirements 
specified above. 


Exception: Evaluation procedure of Article 11, 
Chapter 6 of the California Administrative Code 
shall be used for seismic evaluation of NPC 2, NPC 
3, NPC 4 or NPC 4D and NPC 5, where specific 
procedure is not outlined in ASCE 41. Administra- 
tive and permitting provisions outlined in Article 11, 
Chapter 6 of the California Administrative Code 
shall apply. 


304A.3.4.8 NPC-4 or NPC 4D and NPC-5 using 
ASCE 41; Nonstructural components for Operational 
Nonstructural Performance Level (N-A) in Section 
2.3.2.1 or NPC-4/NPC 4D shall satisfy the require- 
ments of the California Building Code for new con- 
struction, Nonstructural components for NPC-5 shall 
satisfy Operational Performance Level N-A/NPC-4/ 
NPC 4D and California Building Code Section 
1617A.1.40 Items 1 & 2. 


304A.3.5 Modifications to ASCE 41. The text of ASCE 41 
shall be modified as indicated in Sections 304A.3.5.1 
through 304A. 3.5.16. 


304A,3.5.1 ASCE 41 Section 1,1. Modify ASCE 41 
Section 1.1 with the following: 


Seismic evaluations shall be performed for perfor- 
mance objective specified in Section 304A.3.4 of this 
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code (CEBC) using procedure of this standard (ASCE 
41) as follows: 


1. Structural components shall be evaluated in 
accordance with Tier 3 systematic evaluations 
procedure in Chapter 6. 


2. Nonstructural components shall be evaluated in 
accordance with Chapter 13. . 


Exception: For general acute care hospitals, seis- 
mic evaluation shall be permitted to be in accor- 
dance with Chapter 6 of the California 
Administrative Code (CAC) when required by provi- 
sions of that chapter. 


304A,3.5.2 Reserved. 


304A.3.5.3 ASCE 41 Section 6.2. Modify ASCE 41 
Section 6.2 with the following: 


Data Collection Requirements. The extent of data 
collection shall be at Comprehensive level for all 
structures, including structures upgraded to SPC- 
4D. A testing program for materials properties shall 
be approved by the enforcement agent prior to com- 
mencement of material testing work. Previously 
approved material test results shall be permitted to 
be used to satisfy part of the comprehensive data 
collection requirements. 


Exception: Data collection at Usual level shall 
be permitted for structures with SPC-2 or lower 
target performance objective. 


Tension testing of reinforcing bars shall be in 
accordance with ASTM A615. All test specimens 
shall be the full section of the bar as rolled (8-in. 
gage length) and shall not be reduced. 


At test sample locations, structural members, 
slabs and walls shall be repaired to a state that is 
equivalent to their original condition. 


For buildings built under an OSHPD permit 
based on the 1976 or later edition of the CBC, where 
materials properties are shown on design drawings 
and original materials test data are available, no 
materials testing shall be required when approved 
by the enforcement agent. 


304A.3.5.4 ASCE 41 Section 7.3.2.1. Modify ASCE 41 
Section 7.3.2.1 with the following: 


Nonlinear Static Procedure. If higher mode effects 
are significant and building is taller than 75 feet 
above the base, the Nonlinear Dynamic Procedure 
shall be used. 


304A.3.5.5 ASCE 41 Section 7.5.1. Modify ASCE 41 
Section 7.5.1 with the following: 


Acceptance Criteria — Drift Limitations. The inter- 
story drift ratio shall not exceed the drift limits for 
Risk Category IV buildings in ASCE 7 Table 12.12-1 
due to forces corresponding to BSE-1E or BSE-IN, 
as applicable. 


Exception: Larger interstory drift ratios shall be 
permitted where justified by rational analysis 
that both structural and nonstructural elements 
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can tolerate such drift and approved by the 
enforcement agent. 


304A.3.5.6 ASCE 41 Section 7.5.1.4. Modify ASCE 41 
Section 7.5.1.4 by the following: 


Material Properties. Expected material properties 
are not permitted to be determined by multiplying 
lower bound values by the assumed factors specified 
in Chapters 8 through 12 and shall be based exclu- 
sively on materials tests. 


304A.3.5.7 ASCE 41 Section 8.4. Modify ASCE 41 
Section 8.4 with the following: 


Foundation Strength and Stiffness. Foundation 
and soil strength shall be used to evaluate potential 
overturning, uplift and sliding for fixed base 
assumptions, and stiffness for flexible base assump- 
tions, including deformations associated with those 
actions. 


304A.3.5.8 ASCE 41 Section 8.4.1.1. Replace ASCE 41 
Section 8.4.1.1 as follows: 


Prescriptive Expected Capacities. Not permitted by 
OSHPD. 


304A.3.5.9 ASCE 41 Section 8.4.2.3.2.1 Modify ASCE 
41 Sections 8.4.2.3.2.1 and 8.4.2.3.2.2 as follows: 


8.4.2.3.2.1 Alternatively, when seismic evaluation is 
performed for foundation after global analysis of the 
superstructure is complete, both overturning and 
axial seismic pseudo force demands are permitted to 
be divided by the m-factors above, provided the 
foundation is analyzed as a beam on Winkler 
springs (soil does not resist tension). The vertical 
spring stiffness values may be determined either 
from Figure 8-2 or Equation 8-11, or as provided by 
the geotechnical engineer. Acceptance criteria for 
soil bearing shall be considered met, based on one 
of the following methods, either A or B: 


A) Soil spring reactions are limited by the ulti- 
mate soil bearing capacity, and the foundation 
system is stable under the applied loads. 


B) The resisting soil pressure distribution under 
the footing is triangular such that the maxi- 
mum soil bearing pressure at any point of the 
footing is less than the ultimate soil bearing 
capacity. 

Subject to the approval of the authority hav- 
ing jurisdiction, higher soil pressures may be 
permitted when appropriately justified. 


The evaluation of the foundation structural ele- 
ment shall be considered as force controlled in 
accordance with the material chapters using the 
bearing pressure distribution under the footing from 
the same method used for the soil bearing accep- 
tance criteria. 


8.4.2.3.2.2 Alternatively, superstructure pseudo 
force overturning demands to the foundation are 
permitted to be divided by the appropriate m-factors 
above and applied to the mathematical model repre- 
senting the foundation system only, re-analyzed as a 
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beam on Winkler springs (soil does not resist ten- 
sion). Acceptance criteria for soil bearing shall be 
considered met, based on one of the following meth- 
ods, either A or B: 


A) Soil spring reactions are limited by the ulti- 
mate soil bearing capacity, and the foundation 
system is stable under the applied loads. 


B) The resisting soil pressure distribution under 
the footing is triangular, and the maximum 
soil bearing pressure at any point of the foot- 
ing is less than the ultimate soil bearing 
capacity. 

Subject to the approval of the authority hav- 
ing jurisdiction, higher soil pressures may be 
permitted when appropriately justified. 


The evaluation of the foundation structural ele- 
ment shall be considered as force controlled in 
accordance with the material chapters using the 
bearing pressure distribution under the footing from 
the same method used for the soil bearing accep- 
tance criteria. 


304A.3.5.10 ASCE 41 Section 8.5.1. Modify ASCE 41 
Section 8.5.1 with the following: 


The product of RRS,,, x RRS,, shall not be less than 
0.7. 


The combined effect of kinematic interaction and 
foundation damping shall meet the following: 


1. The site specific response spectrum modified for 
soil-structure interaction effects shall not be 
taken as less than 80 percent of the spectral 
acceleration as determined from a Site-specific 
response spectrum in accordance with ASCE 7 
Section 21.3, or 


2. The site specific response spectrum modified for 
soil-structure interaction effects shall not be 
taken as less than 70 percent of the spectral 
acceleration as determined from the design 
response spectrum and MCE, response spectrum 
in accordance with ASCE 7 Sections 11.4.5 and 
11.4.6, respectively. 


Exception: For the seismic retrofit of existing 
nonconforming buildings, design ground 
motion shall be consistent with performance 
objectives in Section 304A. 3.4. 


304A.3.5.11 ASCE 41 Section 8.6. Modify ASCE 41 
Section 8.6 with the following: 


Seismic Earth Pressure. Where the grade difference 
from one side of the building to another exceeds 
one-half story height, the seismic increment of earth 
pressure shall be added to the gravity lateral earth 
pressure to evaluate the building overturning and 
sliding stability and the lateral force-resisting sys- 
tem below grade in combination with the building 
seismic forces. 


304A.3.5.12 ASCE 41 Section 10.7.1.1. Modify ASCE 
41 Section 10.7.1.1 with the following: 


Monolithic Reinforced Concrete Shear Walls and 
Wall Segments. For nonlinear procedures, shear 
walls or wall segments with axial loads greater than 
0.35 Po shall be included in the model as primary 
elements with appropriate strength and stiffness 
degrading properties assigned to those components 
subject to the approval of the enforcement agent. 
For linear procedures, the effects of deformation 
compatibility shall be investigated using moment- 
curvature section analyses and cyclic testing results 
of similar components to determine whether 
strengthening is necessary to maintain the gravity 
load-carrying capacity of that component. 


Horizontal wall segments or spandrels rein- 
forced similar to vertical wall segments or piers 
shall be classified as wall segments, not shear wall 
coupling beams, in Tables 10-19 through 10-22. 


304A.3.5.13 ASCE 41 Section 10.12.3 Modify ASCE 
41 Section 10.12.3 as follows: 


Exception: Component actions that are deformation 
controlled are permitted to use their expected 
strengths for the acceptance criteria. 


304A.3.5.14 ASCE 41 Section 11.1. Modify ASCE 41 
Section 11.1 by the following: 


Scope: Unreinforced masonry walls (including unre- 
inforced infill walls) and partitions are not permitted 
for General Acute Care (GAC) hospital buildings. 


304A.3.5.15 ASCE 41 Section 14.1. Modify ASCE 41 
Section 14.1 by the following: 


Scope: For buildings located in Seismic Design Cat- 
egory F, verification of the interstory lateral dis- 
placements, the strength adequacy of the seismic 
force-resisting system and anchorage to the founda- 
tion shall be accomplished using the Nonlinear 
Dynamic Procedure. 


304A.3.5.16 ASCE 41 Chapter 15 and 16. Not permit- 
ted by OSHPD. 


SECTION 305A 
IN-SITU LOAD TESTS 
[BS] 3054.1 General. Where used, in-situ load tests shall be 
conducted in accordance with Section 17084 of the Califor- 
nia Building Code. 


SECTION 306A 
ACCESSIBILITY FOR EXISTING BUILDINGS 
306A.1 Scope. Accessibility requirements for existing build- 
ings shall comply with the California Building Code, Part 2, 
Volume 1, Chapter 11B. 
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SECTION 307A-309A 
RESERVED 


SECTION 310A 
COMPLIANCE ALTERNATIVES 
FOR SERVICES/SYSTEMS AND UTILITIES 


310A.1 General. The provisions of this section are intended 
to maintain or increase the current degree of public safety, 
health and general welfare in existing buildings while per- 
mitting repair, alteration, addition and change of occu- 
pancy without requiring full compliance with California 
Building Code Chapters 2 through 33, or Sections 302A.3 
and 502A through 506A, except where compliance with 
other provisions of this code is specifically required in this 
section. 


Services/systems and utilities that originate in and pass 
through or under buildings and are necessary to the opera- 
tion of the hospital buildings shall meet the structural 
requirements: of this section. Examples of services/systems 
and utilities include but are not limited to normal power; 
emergency power; nurse call; fire alarm; communication and 
data systems; space-heating systems; process load systems; 
cooling systems; domestic hot and cold water systems; means 
of egress systems; fire-suppression systems; building drain 
and sewer systems; and medical gas systems that support 
basic and supplemental services. 


After January 1, 2030, services/systems and utilities for 
acute care hospital buildings shall not originate in or pass 
through or under a nonhospital or hospital building unless it 
has approved performance categories of SPC-3 or higher and 
NPC-5. 


310A.1.1 Services/systems and utilities. Services/systems 
and utilities that are necessary to the operation of the hos- 
pital buildings shall meet the structural requirements of 
this section, based upon the approved Structural Perfor- 
mance Category (SPC) of the building receiving the ser- 
vices/systems and utilities. 


Services from a conforming building shall be permitted 
to serve a nonconforming building with prior approval of 
the Office. The services/systems and utilities in the non- 
conforming building shall be equipped with fail safe 
valves, switches or other equivalent devices that allow the 
nonconforming building to be isolated from the conform- 
ing building. 

Exception: Remodel projects that use available exist- 
ing services/systems and utilities are exempted from the 
requirements of this section. The enforcing agency 
shall be permitted to exempt minor addition, minor 
alteration and minor remodel projects and projects to 
upgrade existing services/systems and utilities from the 
requirements of this section. 


310A.1.1.1 Services/systems and utilities for hospital 
buildings. 


310A.1.1.1.1 New hospital buildings, additions, 
alterations and remodels of conforming (SPC-3, 
-4, -4D or -5) hospital buildings. Services/systems 
and utilities for new hospital buildings and addi- 
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tions, alterations or remodels to existing conform- 
ing buildings shall originate in hospital buildings 
that are conforming or have approved perfor- 
mance categories of SPC-3 or higher, and NPC-4/ 
NPC-4D or higher. The services/systems and utili- 
ties shall not pass through or under buildings that do 
not have approved performance categories of SPC- 
2 or higher and NPC-4/NPC-4D or higher. 


Exceptions: 


Services/systems and utilities shall be permit- 
ted to pass through or under buildings that 
have approved nonstructural performance 
categories of NPC-3 or higher or NPC-2, pro- 
vided that the building has an approved exten- 
sion to the NPC-3 deadline. The services/ 
systems and utilities feeding the new building 
addition, alteration or remodel shall conform 
to the new building provisions of this code and 
shall be deemed by OSHPD to be free of 
adverse seismic interactions that could be 
caused by potential failure of overhead or 
adjacent components. 


310A.1,.1.1.2 Additions, alterations and remodels 
of SPC-2 hospital buildings. Services/systems 
and utilities for additions, alterations or remodels 
of SPC-2 hospital buildings shall be permitted to 
originate in and pass through or under SPC-2 or 
higher buildings that have an approved nonstruc- 
tural performance category of NPC-3 or higher. 


Exception: Services/systems and utilities shall be 
permitted to pass through or under buildings that 
have approved nonstructural performance cate- 
gories of NPC-2, provided that the building has 
an approved extension to the NPC-3 deadline. 
Services/systems and utilities feeding the addi- 
tion, alteration or remodel shall conform to the 
nonstructural bracing requirements for new 
buildings. 
310A.1.1.1,3 Alterations and remodels of SPC-1 
hospital buildings. Services/systems and utilities 
for alterations or remodels of SPC-1 hospital build- 
ings shall be permitted to originate in and pass 
through or under SPC-1 or higher buildings that 
have an approved nonstructural performance cate- 
gory of NPC-2 or higher. 


310A.1.1.1.4 Buildings without SPC/NPC rat- 
ings. When services/systems and utilities for new 
buildings, additions, alterations or remodels pass 
through or under hospital buildings which would 
not otherwise require evaluation for an SPC rating, 
such buildings shall be evaluated in accordance 
with the requirements of Section 1.3, Chapter 6, of 
the California Administrative Code, to determine 
the appropriate ratings, or shall be shown to meet 
the structural requirements of these regulations for 
new hospital buildings. The services/systems and 
utilities feeding the new building addition, alter- 
ation or remodel shall conform with new building 
provisions of this code and shall be deemed by 
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OSHPD to be free of adverse seismic interactions 
that could be caused by potential failure of over- 
head or adjacent components. 


310A.1.1.1.5 Buildings removed from acute-care 
hospital service. Services/systems and utilities for 
conforming acute care hospital buildings shall be 
permitted to pass through or under a building that 
has been removed from acute care hospital service 
until January 1, 2030, if the building removed from 
service meets the performance requirements of 
Section 310A.1.1.1.1. Services/systems and utili- 
ties for nonconforming nonacute care hospital 
buildings shall be permitted to pass through or 
under a building that has been removed from acute 
care hospital service only if the building removed 
from service meets the performance requirements 
of Section 310A.1.1.1.2. 


Exception: Service/system and utilities for acute 
care hospital buildings may pass through or 
under the buildings that have been removed from 
acute care service and which do not meet the per- 

_ formance requirements of Section 310A.1.1.1.1 
or Section 310A.1.1.1.2, provided all the follow- 
ing are met: 


1. The building removed from acute care ser- 
vice remains under the jurisdiction of 
OSHPD. 


2. The service/system and utilities only sup- 
port acute care services in SPC-1 or SPC-2 
buildings, and where no critical care areas 
occur. 


3. The SPC-1 or SPC-2 buildings supported 
by the service/system and utilities meet the 
nonstructural requirements of NPC-2, as 
defined in the CAC, Part 1, Article 11, 
Table 11.1 and are served with essential 
power from a conforming building or 
source which does not pass through or 
under a building removed from acute care 
services. 


4. The SPC-2 buildings supported by the ser- 
vice/system and utilities are removed from 


acute care service no later than January 1, 
2026. 


311A.1.1 Means of egress. Means of egress shall comply 
with the requirements of Sections 311A.1.1.1 and 
311A.1.1.2. 


Exception: The enforcing agency shall be permitted to 
exempt minor additions, minor alterations and minor 
remodel projects from these requirements. 


311A.1.1.1 Means of egress for hospital buildings. 
Means of egress for hospital buildings shall comply 
with the requirements of Sections 311A.1.1.1.1 through 
311A.1,1.1.6. 


311A.1.1.1.1 New and existing conforming hospi- 
tal buildings. Means of egress for new hospital 
buildings and additions to existing conforming hos- 
pital buildings shall only pass through buildings 
that are conforming or comply with the require- 
ments of SPC-3 or higher, and NPC-4/NPC-4D or 
higher. 


Exception: Existing means of egress that pass 
through hospital buildings that have approved 
nonstructural performance categories NPC-3, or 
NPC-2 if the building has an approved extension 
to the NPC-3 deadline, shall be permitted to 
remain for the duration of extension. The non- 
structural components in the path of egress shall 
be braced in accordance with the new building 
provisions of this code. 


3IIA.1.1.1.2 Existing SPC-2 hospital buildings. 
Means of egress for additions to existing SPC-2 hos- 
pital buildings shall only pass through hospital 
buildings that have approved performance catego- 
ries of SPC-2 or higher and NPC-4/NPC-4D or 
higher. 


Exception: The means of egress shall be permit- 
ted to pass through hospital buildings that have 
approved nonstructural performance categories 
of NPC-3, or NPC-2 if the building has an 
approved extension to the NPC-3 deadline. Non- 
structural components in the path of egress shall 
be braced in accordance with the new building 
provisions of this code. 


311A.1.1.1.3 Existing SPC-3 or higher hospital 
buildings. Means of egress for remodels of existing 
SPC-3 or higher hospital buildings shall only pass 
through hospital buildings that have approved per- 
formance categories of SPC-2 or higher and NPC- 


||  310A.1.2 Jurisdiction. Services/systems and utilities shall 
originate in and only pass through or under buildings that 
are under the jurisdiction of the Office of Statewide Health 
Planning and Development (OSHPD). 


(| SECTION 311A 
COMPLIANCE ALTERNATIVES 
FOR MEANS OF EGRESS 


| | 311A.1 General. Means of egress through existing buildings 
shall be in accordance with the California Building Code, 
except as modified in this section. 
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4 /NPC-4D or higher. 


Exception: The means of egress shall be permit- 
ted to pass through hospital buildings that have 
approved nonstructural performance categories 
of NPC-3, or NPC-2 if the building has an 
approved extension to the NPC-3 deadline. Non- 
structural components in the path of egress shall 
be braced in accordance with the new building 
provisions of this code. 


311A.1.1.1.4 Existing SPC-1 hospital buildings. 
Means of egress for remodels of existing SPC-1 hos- 
pital buildings shall only pass through hospital 
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buildings that have approved performance catego- 
ries of SPC-1 or higher and NPC-2 or higher. 


Exception: Means of egress for acute care ser- 
vice spaces for hospitals licensed pursuant to 
subdivision (a) of Section 1250 of the Health and 
Safety Code shall comply with the requirements 
of Section 311A.1.1.1.2. 


311A,1.1.1.5 Other hospital buildings. Hospital 
buildings that would not otherwise require evalua- 
tion for an SPC rating, which are used as a part of 
the means of egress for hospital buildings, shall be 
evaluated in accordance with the requirements of 
Section 1.3, Chapter 6, of the California Administra- 
tive Code to determine the appropriate rating, or 
shall meet the structural requirements of these regu- 
lations for conforming hospital buildings. Means of 
egress Shall be in accordance with the requirements 
of Sections 311A.1.1.1,1 through 311A.1.1.1.4. 


311A.1.1.1.6 Buildings removed from hospital ser- 
vice. The means of egress for acute care hospitals 
shall be permitted to pass through buildings that are 
removed from hospital service only if the buildings 
remain under the jurisdiction of OSHPD, and only 
until January 1, 2030, subject to the following: 


1. Egress for conforming hospital buildings shall 
be permitted to pass through buildings that 
have been removed from acute care hospital 
service that comply with the requirements of 
Section 311A.1.1.1.1 or 311A.1.1.1.3. 


2. Egress for nonconforming hospital buildings 
shall be permitted to pass through buildings 
that have been removed from acute care hos- 
pital service that comply with the require- 
ments of Section 311A.1.1.1.2 or 311A.1.1.1.4. 


Afier January 1, 2030, the means of egress for 
acute care hospital buildings shall only pass 
through hospital buildings that have approved per- 
formance categories of SPC-3 or higher and NPC-S. 


311A.1,2 Jurisdiction. Means of egress shall only pass 
through buildings that are under the jurisdiction of the 
Office of Statewide Health Planning and Development 
(OSHPD). 


SECTION 312A 
REMOVAL OF HOSPITAL 
SPC AND FREESTANDING BUILDINGS FROM 
GENERAL ACUTE CARE SERVICE 


312A.1 General. The provisions of this section shall apply 
when hospital SPC or freestanding buildings are being 
removed from general acute care service, including when 
freestanding buildings are removed from OSHPD jurisdic- 
tion. Removal of these buildings shall satisfy the require- 
ments of this section and the California Building Standards 
Code. OSHPD approval of construction documents and a 
building permit are required for removal. 


312A.1.1 Buildings without approved extensions. An SPC- 
1 hospital building without an approved delay in compli- 
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ance requirements in accordance with the California 
Administrative Code (CAC) Chapter 6 Section 1.5.2 or past 
the extension date granted in accordance with the CAC 
Chapter 6 Section 1.5.2 shall not be issued a building per- 
mit until a project to remove the subject SPC-1 building 
from general acute care services has been approved, per- 
mitted and closed in compliance by the Office. 


Exception: Building permits for seismic compliance, 
maintenance and repair shall be permitted to be issued. 


312A.2 Definitions. The following words and terms are 
applicable to this section only: 


BUILDING. The area included within surrounding exterior 
walls or any combination of exterior walls and fire walls (as 
described in California Building Code Sections 202 and 706) 
exclusive of vent shafts and courts. Areas of the building not 
provided with surrounding walls shall be included in the 
building area if such areas are included within the horizontal 
projection of the roof or floor above. A building may consist 
of one or more adjacent SPC buildings. 


GENERAL ACUTE CARE SERVICE. Means basic and 
supplemental services, as defined in California Building 
Code Section 1224.3, provided in a general acute care build- 
ing, as defined in California Building Code Section 202 and 
the California Administrative Code, Chapter 6, Section 1.2. 


STRUCTURAL SEPARATION. Means a building separa- 
tion in accordance with the California Building Code. 


312A.3 Establishing eligibility for removal from general 
acute care service. In order to establish that one or more 
SPC buildings are eligible for removal from general acute 
care service, the hospital owner shall submit construction 
documents showing that after the SPC buildings are removed 
jrom general acute care service: 


1. All basic acute care services or supplemental services 
on the hospital’s license are provided in SPC buildings 
satisfying the requirements for SPC-2, SPC-3, SPC-4, 
SPC-4D or SPC-S. 


Exception: If the hospital includes SPC-1 buildings 
that are not being removed from general acute care 
service, and these SPC-1 buildings have an 
approved extension to the SPC-2 deadline, basic 
acute care services or supplemental services on the 
hospital’s license are permitted to remain in these 
SPC buildings for the duration of their extension or 
until these SPC-1 buildings are removed from gen- 
eral acute care service, whichever comes first. 


2. All basic acute care services or supplemental services 
on the hospital’s license are provided in SPC buildings 
satisfying the requirements for NPC-3, NPC-4/NPC- 
4D or NPC-S, 


Exception: Services shall be permitted to be located 
in SPC buildings satisfying the requirements of 
NPC-2 if the SPC buildings have an approved exten- 
sion to NPC-3 deadline. 


3. The hospital complies with all egress requirements, 
including occupant load, number of required exits and 
travel distance to exits, and provides evidence that no 
egress from any acute care hospital building passes 
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through the SPC buildings removed from general acute 
care service, SPC-1 buildings, or through buildings not 
under OSHPD jurisdiction. 


Exceptions: 


1, If the SPC building has an approved extension 
to the SPC-2 deadline, existing egress through 
the SPC-1 building shall be permitted for the 
duration of the extension or until the SPC-1 
building is removed from general acute care 
service, whichever comes first. 


2. When permitted by Section 311A.1.1.1.6. 


4. No SPC building removed from general acute care ser- 
vice is used as asmoke compartment for any acute care 
hospital building. Buildings not under OSHPD juris- 
diction shall not be used as a smoke compartment for 
any acute care hospital building. 


5. Structural separation, fire barriers and fire walls shall 
satisfy the requirements of the California Building 
Standards Code. 


Exception: An SPC seismic separation in accor- 
dance with the California Administrative Code 
Chapter 6 Section 3.4 shall be deemed to satisfy the 
building structural/seismic separation requirement 
in this section for SPC buildings that will remain 
under OSHPD jurisdiction. 


If the SPC building removed from general acute care 
service shares a common fire alarm system with the 
acute care hospital, the main fire alarm control panel 
shall be located in an acute care hospital building. The 
SPC building removed from general acute care service 
shall be in a separate zone monitored by the main fire 
alarm control panel. Flexible connections shall be pro- 
vided for conduits/conductors crossing structural or 
SPC seismic separation joints. If the intent is to place 
the SPC building under local jurisdiction, the building 
shall satisfy Section 312A.5.1, 


Exception: Flexible connections for fire alarm con- 
duits/conductors crossing seismic separation joints 
between an SPC building removed from general 
acute care service and adjacent SPC-1 or SPC-2 
buildings may be omitted, provided the fire alarm in 
the adjacent SPC-1 and SPC-2 buildings have no 
connection to any SPC-3, SPC-4, SPC-4D and SPC- 
5 buildings providing general acute care service. 


If the SPC building removed from general acute care 
service shares the fire sprinkler system with the acute 
care hospital, an isolation valve with a tamper switch 
shall be provided to isolate the portion of the system 
serving the SPC building removed from acute care ser- 
vice. Flexible connections shall be provided in piping 
that crosses structural or SPC seismic separation 
joints. The fire sprinkler system shall not originate in 
the SPC building removed from general acute care ser- 
vice. If the intent is to place the building under local 
Jurisdiction, the building shall satisfy Section 312A. 5.1. 


Exception: Flexible connections for seismic separa- 
tion joints and fail safe shutoff valves, and discon- 
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nects for utilities between an SPC building removed 
from general acute care service and adjacent SPC-1 
or SPC-2 buildings may be omitted, provided utili- 
ties in the adjacent SPC-1 and SPC-2 buildings have 
no connection to any SPC-3, SPC-4, SPC-4D and 
SPC-5 buildings providing general acute care ser- 
vice. 


8. Patient access as required by California Building Code 
Section 1224.4.7.5 does not pass through an SPC 
building removed from general acute care service or 
through buildings that are not under the jurisdiction of 
OSHPD. 


9. The primary accessible entrance to the hospital is not 
through an SPC building removed from general acute 
care service or through buildings that are not under the 
jurisdiction of OSHPD. 


10. No utilities servicing acute care hospital buildings 
originate in or pass through, over or under, an SPC 
building removed from general acute care service, 
except as permitted by Section 310A.1.1.1.5, or a build- 
ing not under OSHPD jurisdiction. 


11, If utilities originating in an acute care hospital building 
feed an SPC building removed from general acute care 
hospital service, fail safe shutoff valves and/or discon- 
nects shall be provided that permit isolation of the SPC 
building removed from general acute care service from 
the hospital utilities. Flexible connections shall be pro- 
vided for all utilities crossing structural or SPC seismic 
separation joints. 


Exception: Flexible connections for seismic separa- 
tion joints and fail safe shutoff valves, and discon- 
nects for utilities between an SPC building removed 
from general acute care service and adjacent SPC-1 
or SPC-2 buildings may be omitted, provided utili- 
ties in the adjacent SPC-1 and SPC-2 buildings have 
no connection to any SPC-3, SPC-4, SPC-4D and 
SPC-5 buildings providing general acute care ser- 
vice. 


312A.4 Buildings remaining under OSHPD jurisdiction. 
SPC and freestanding buildings removed from acute care 
service while remaining under the jurisdiction of OSHPD 
shall be subject to the provisions of Section 312.3. 


312A,.5 Change in jurisdiction for buildings removed from 
general acute care service. Except as provided by Section 
312A.5.3, at the hospital’s discretion, a building removed 
from general acute care service shall be permitted to be 
placed under the jurisdiction of the local enforcement 
agency. To be eligible for a change in jurisdiction, the build- 
ing removed from general acute care service shall satisfy the 
requirements of Section 312A. 5.1. 
312A.5.1 Eligibility for change in jurisdiction. For a 
building removed from general acute care service to be 
eligible for a change in jurisdiction to the local enforcing 
agency, all the following criteria shall be satisfied: 
a. The building removed from general acute care ser- 
vice shall be freestanding, as defined in the Califor- 
nia Administrative Code, Section 7-111. 
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b. Any hospital support services located in the building 
removed from general acute care service, including 
administrative services, central sterile supply, stor- 
age, morgue and autopsy, employee dressing rooms 
and lockers, janitorial and housekeeping service, 
and laundry, shall be in excess of the minimum 
requirements for licensure and operation. Prior 
approval by the California Department of Public 
Health shall be obtained by hospital to locate these 
services in the building removed from general acute 
care service. 


c. Services/systems and utilities (e.g., power, emer- 
gency power, communication/data/nurse-call sys- 
tems, space-heating systems, fire alarm system, fire- 
sprinkler system, medical gas & plumbing systems) 
shall be separate and independent from those serv- 
ing any buildings under OSHPD jurisdiction. 


d. If the building being transferred to the jurisdiction 
of the local enforcing agency is adjacent to a build- 
ing under OSHPD jurisdiction and fire-resistive 
construction separations are required, they shall be 
located in the building under OSHPD jurisdiction. 


312A.5.2 Modification of buildings removed from 
OSHPD jurisdiction. The owner of the building shall be 
responsible for bringing the building into compliance with 
all requirements of the new authority having jurisdiction. 
If a building requires modification to become eligible for 
removal from OSHPD jurisdiction, the construction proj- 
ect shall be closed with compliance by OSHPD prior to 
the change in jurisdiction, All occupancy separation, set- 
back and allowable area requirements shall be enforced. 


312A.5.3 Buildings not eligible for change in jurisdic- 
tion. The following freestanding buildings shall remain 
under OSHPD jurisdiction: 


a. Any building in which basic and/or supplementary 
services are provided for a general acute care hos- 
pital, acute psychiatric hospital and general acute 
care hospital providing only acute medical rehabili- 
tation center services. 


b. Any building which provides required patient 
access, egress or smoke compartment for a Building 
under OSHPD’s jurisdiction. 


c. Any building in which services under OSHPD juris- 
diction are provided, including skilled nursing ser- 
vices, intermediate care services, acute psychiatric 
services and distinct part skilled nursing or interme- 
diate care services. 


d. Any building providing central plant or utility ser- 
vices to a building under OSHPD jurisdiction. 


e. Any building through which utilities pass through, 
over or under, to serve a building under OSHPD 
Jurisdiction. 

312A.6 Vacated space. Vacated spaces intended to remain 
vacant while under the jurisdiction of OSHPD shall be sub- 
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2022 CALIFORNIA EXISTING BUILDING CODE 


PROVISIONS FOR ALL COMPLIANCE METHODS 


312A.7 Demolition. Demolition of SPC buildings to be 
removed from general acute care services shall be permitted 
when buildings remaining under OSHPD’s jurisdiction, after 
demolition, satisfy the requirements of the California Build- 
ing Standards Code and demolition activity does not impair 
the operation and/or safety of any buildings that remain 
under the OSHPD’s jurisdiction. Demolition shall be in 
accordance with California Building Code Section 3303. 


SECTION 313A 
EARTHQUAKE MONITORING INSTRUMENTS 
FOR EXISTING BUILDINGS 


313.A.1 Earthquake recording instrumentation of existing 
buildings. All owners of existing structures, selected by the 
enforcement agency for the installation of earthquake- 
recording instruments, shall provide space for the installa- 
tion and access to such instruments. Location of said instru- 
ments shall be determined by the enforcement agency. The 
enforcement agency shall make arrangements to provide, 
maintain and service the instruments. Data shall be the prop- 
erty of the enforcement agency, but copies of individual 
records shall be made available to the public on request and 
the payment of an appropriate fee. 
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CHAPTER 4 
REPAIRS 


User note: 


About this chapter: Chapter 4 provides requirements for repairs of existing buildings. The provisions define conditions under which repairs 
may be made using materials and methods like those of the original construction or the extent to which repairs must comply with requirements 


for new buildings. 


SECTION 401 
GENERAL 


401.1 Scope. Repairs shall comply with the requirements of 
this chapter. Repairs to historic buildings need only comply 
with Chapter 12. /OSHPD IR, 2, 4 & 5] Repairs to historic 
buildings not adopted by OSHPD shall comply with the 
requirements in the California Building Code, Sections 
1224.2, 1225.2, 1226.2, 1227.2 and 1228.2 for functional 
requirements. 


401.1.1 Bleachers, grandstands and folding and tele- 
scopic seating. Repairs to existing bleachers, grandstands 
and folding and telescopic seating shall comply with ICC 
300. 


401.1.2 Scope. [BSC] For state-owned buildings, includ- 
ing those owned by the University of California and the 
California State University and the Judicial Council, the 
requirements of Sections 405.2.1 and 405.2.3 are replaced 
by the requirements of Sections 317 through 322. 


401.2 Compliance. The work shall not make the building 
less complying than it was before the repair was undertaken. 


[BS] 401.3 Flood hazard areas. In flood hazard areas, 
repairs that constitute substantial improvement shall require 
that the building comply with Section 1612 of the California 
Building Code, or Section R322 of the California Residential 
Code, as applicable. 


SECTION 402 
BUILDING ELEMENTS AND MATERIALS 


402.1 Glazing in hazardous locations. Replacement glazing 
in hazardous locations shall comply with the safety glazing 
requirements of the California Building Code or California 
Residential Code as applicable. 


Exception: Glass block walls, louvered windows and 
jalousies repaired with like materials. 


402.2 Existing materials. [HCD] Existing materials shall 
comply with Section 302. 3. 


402.3 New and replacement materials. [HCD & HCD 2] 
New and replacement materials used for repairs shall comply 
with Section 302.4. 
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SECTION 403 
FIRE PROTECTION 


403.1 General. Repairs shall be done in a manner that main- 
tains the level of fire protection provided. 


SECTION 404 
MEANS OF EGRESS 


404.1 General. Repairs shall be done in a manner that main- 
tains the level of protection provided for the means of egress. 


SECTION 405 
STRUCTURAL 


[BS] 405.1 General. Structural repairs shall be in compliance 
with this section and Section 401.2. 


[BS] 405.2 Repairs to damaged buildings. Repairs to 
damaged buildings shall comply with this section. 


[BS] 405.2.1 Repairs for less than substantial struc- 
tural damage. Unless otherwise required by this section, 
for damage less than substantial structural damage, the 
damaged elements shall be permitted to be restored to their 
predamage condition. 


[BS] 405.2.1.1 Snow damage. Structural components 
whose damage was caused by or related to snow load 
effects shall be repaired, replaced or altered to satisfy 
the requirements of Section 1608 of the California 
Building Code. 


[BS] 405.2.2 Disproportionate earthquake damage. A 
building assigned to Seismic Design Category D, E or F 
that has sustained disproportionate earthquake damage 
shall be subject to the requirements for buildings with 
substantial structural damage to vertical elements of the 
lateral force-resisting system. 


[BS] 405.2.3 Substantial structural damage to vertical 
elements of the lateral force-resisting system. A build- 
ing that has sustained substantial structural damage to the 
vertical elements of its lateral force-resisting system shall 
be evaluated in accordance with Section 405.2.3.1, and 
either repaired in accordance with Section 405.2.3.2 or 
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repaired and retrofitted in accordance with Section 
405.2.3.3, depending on the results of the evaluation. 


Exceptions: 


1. Buildings assigned to Seismic Design Category 
A, B or C whose substantial structural damage 
was not caused by earthquake need not be evalu- 
ated or retrofitted for load combinations that 
include earthquake effects. 


2. One- and two-family dwellings need not be eval- 
uated or retrofitted for load combinations that 
include earthquake effects. 


[BS] 405.2.3.1 Evaluation. The building shall be eval- 
uated by a registered design professional, and the 
evaluation findings shall be submitted to the code offi- 
cial. The evaluation shall establish whether the 
damaged building, if repaired to its predamage state, 
would comply with the provisions of the California 
Building Code for load combinations that include wind 
or earthquake effects, except that the seismic forces 
shall be the reduced seismic forces. 


[BS] 405.2.3.2 Extent of repair for compliant build- 
ings. If the evaluation establishes that the building in its 
predamage condition complies with the provisions of 
Section 405.2.3.1, then the damaged elements shall be 
permitted to be restored to their predamage condition. 


[BS] 405.2.3.3 Extent of repair for noncompliant 
buildings. If the evaluation does not establish that the 
building in its predamage condition complies with the 
provisions of Section 405.2.3.1, then the building shall be 
retrofitted to comply with the provisions of this section. 
The wind loads for the repair and retrofit shall be those 
required by the building code in effect at the time of orig- 
inal construction, unless the damage was caused by wind, 
in which case the wind loads shall be in accordance with 
the California Building Code. The seismic loads for this 
retrofit design shall be those required by the building code 
in effect at the time of original construction, but not less 
than the reduced seismic forces. 


[BS] 405.2.4 Substantial structural damage to gravity 
load-carrying components. Gravity load-carrying compo- 
nents that have sustained substantial structural damage shall 
be rehabilitated to comply with the applicable provisions for 
dead, live and snow loads in the California Building Code. 
Undamaged gravity load-carrying components that receive 
dead, live or snow loads from rehabilitated components 
shall also be rehabilitated if required to comply with the 
design loads of the rehabilitation design. 


[BS] 405.2.4.1 Lateral force-resisting elements. 
Regardless of the level of damage to vertical elements 
of the lateral force-resisting system, if substantial struc- 
tural damage to gravity load-carrying components was 
caused primarily by wind or seismic effects, then the 
building shall be evaluated in accordance with Section 
405.2.3.1 and, if noncompliant, retrofitted in accor- 
dance with Section 405.2.3.3. 


Exceptions: 


1. Buildings assigned to Seismic Design Cate- 
gory A, B or C whose substantial structural 


damage was not caused by earthquake need 
not be evaluated or retrofitted for load combi- 
nations that include earthquake effects. 


2. One- and two-family dwellings need not be 
evaluated or retrofitted for load combinations 
that include earthquake effects. 


[BS] 405.2.5 Substantial structural damage to snow 
load-carrying components. Where substantial structural 
damage to any snow load-carrying components is caused 
by or related to snow load effects, any components 
required to carry snow loads on roof framing of similar 
construction shall be repaired, replaced or retrofitted to 
satisfy the requirements of Section 1608 of the California 
Building Code. 


[BS] 405.2.6 Flood hazard areas. In flood hazard areas, 
buildings that have sustained substantial damage shall be 
brought into compliance with Section 1612 of the Califor- 
nia Building Code, or Section R322 of the California 
Residential Code, as applicable. 


SECTION 406 
ELECTRICAL 


[OSHPD IR, 2, 4 & 5] Not adopted by OSHPD. Existing 
electrical wiring and equipment undergoing repair shall be 
in accordance with Title 24 Part 3 California Electrical Code 
(CEC), 


406.1 Material. Existing electrical wiring and equipment 
undergoing repair shall be allowed to be repaired or replaced 
with like material. 


406.1.1 Receptacles. Replacement of electrical recepta- 
cles shall comply with the applicable requirements of 
Section 406.4(D) of the California Electrical Code. 


406.1.2 Plug fuses. Plug fuses of the Edison-base type 
shall be used for replacements only where there is no 
evidence of over fusing or tampering per applicable 
requirements of Section 240.51(B) of the California Elec- 
trical Code. 


406.1.3 Nongrounding-type receptacles. For replace- 
ment of nongrounding-type receptacles with grounding- 
type receptacles and for branch circuits that do not have an 
equipment grounding conductor in the branch circuitry, 
the grounding conductor of a grounding-type receptacle 
outlet shall be permitted to be grounded to any accessible 
point on the grounding electrode system or to any accessi- 
ble point on the grounding electrode conductor in 
accordance with Section 250.130(C) of the California 
Electrical Code. 


406.1.4 Health care facilities. Portions of electrical 
systems being repaired in Group I-2, ambulatory care 
facilities and outpatient clinics shall comply with NFPA 
99 requirements for repairs. 


406.1.5 Grounding of appliances. Frames of electric 
ranges, wall-mounted ovens, counter-mounted cooking 
units, clothes dryers and outlet or junction boxes that are 
part of the existing branch circuit for these appliances shall 
be permitted to be grounded to the grounded circuit 
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conductor in accordance with Section 250.140 of the Cali- 
fornia Electrical Code. 


SECTION 407 
MECHANICAL 


407.1 General. Existing mechanical systems undergoing 
repair shall not make the building less complying than it was 
before the damaged occurred. /HCD I & HCD 2] Existing 
mechanical systems undergoing repair shall comply with the 
California Mechanical Code. 


SECTION 408 
PLUMBING 


408.1 Materials. Plumbing materials and supplies shall not 
be used for repairs that are prohibited in the California 
Plumbing Code. [HCD 1 & HCD 2] Existing plumbing 
systems undergoing repair shall comply with the California 
Plumbing Code and Division 4.3 of the CALGreen Code, as 
applicable. 


408.2 Water closet replacement. The maximum water 
consumption flow rates and quantities for all replaced water 
closets shall be /.28 gallons (4.8 L) per flushing cycle. 


408.3 Health care facilities, Portions of medical gas systems 
being repaired in Group I-2, ambulatory care facilities and 
outpatient clinics shall comply with NFPA 99 requirements 
for repairs. 
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CHAPTER 4A 
REPAIRS 


User note: 


About this chapter: Chapter 4 provides requirements for repairs of existing buildings. The provisions define conditions under which repairs 
may be made using materials and methods like those of the original construction or the extent to which repairs must comply with requirements 


for new buildings. 


SECTION 401A 
GENERAL 


401A.1 Scope. Repairs shall comply with the requirements of 
this chapter. The provisions of this chapter shall apply to 
existing structures for applications listed in Section 1.10.1 
[OSHPD 1] regulated by the Office of Statewide Health 
Planning and Development (OSHPD). 


4014.1.1 Bleachers, grandstands and folding and tele- 
scopic seating. Repairs to existing bleachers, grandstands 
and folding and telescopic seating shall comply with ICC 
300. 


401A.2 Compliance. The work shall not make the build- 
ing less complying than it was before the repair was 
undertaken. 


[BS] 4014.3 Flood hazard areas. For buildings and struc- 
tures in flood hazard areas established in California Building 
Code Section 1612A.3, any repair that constitutes substantial 
improvement of the existing structure, as defined in Chapter 2 
shall comply with the flood design requirements for new 
construction, and all aspects of the existing structure shall be 
brought into compliance with the requirements for new 
construction for flood design. 


For buildings and structures in flood hazard areas estab- 
lished in California Building Code Section 1612A.3, any 
repairs that do not constitute substantial improvement or 
repair of substantial damage of the existing structure, as 
defined in Chapter 2, are not required to comply with the 
flood design requirements for new construction. 


SECTION 402A 
BUILDING ELEMENTS AND MATERIALS 


402A.1 Glass replacement. The installation or replacement 
of glass shall be as required for new installations in accor- 
dance with the California Building Code. 


SECTION 403A 
FIRE PROTECTION 


403A.1 General. Fire protection shall comply with the Cali- 
fornia Building Standards Code. 
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SECTION 404A 
MEANS OF EGRESS 


4044.1 General. Repairs shall be done in a manner that 
maintains the level of protection provided for the means of 
egress. 


SECTION 405A 
STRUCTURAL 


[BS] 4054.1 General. Buildings and structures, and parts 
thereof, shall be repaired in conformance with Section 
405A.2. Work on nondamaged components that is necessary 
for the required repair of damaged components shall be 
considered part of the repair and shall not be subject to the 
requirements for alterations in Chapter 5A. Routine mainte- 
nance required by Chapter 3A, ordinary repairs exempt from 
permit in accordance with California Building Code Section 
105.2, and abatement of wear due to normal service condi- 
tions shall not be subject to the requirements for repairs in 
this section. 


[BS] 4054.2 Repairs to damaged buildings. Repairs to 
damaged buildings shall comply with this section. 


[BS] 4054.2.1 Repairs for less than substantial struc- 
tural damage. For damage less than substantial 
structural damage, repairs shall be allowed that restore 
the building to its predamage state. New structural 
members and connections used for this repair shall 
comply with the detailing provisions of this code for new 
buildings of similar structure, purpose and location. 


[BS] 4054.2.1.1 Snow damage. Structural components 
whose damage was caused by or related to snow load 
effects shall be repaired, replaced or altered to satisfy 
the requirements of Section 1608 of the California 
Building Code. 


[BS] 4054.2.2 Disproportionate earthquake damage. A 
building assigned to Seismic Design Category D, E or F 
that has sustained disproportionate earthquake damage 
shall be subject to the requirements for buildings with 
substantial structural damage to vertical elements of the 
lateral force-resisting system. 
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[BS] 405A.2.3 Substantial structural damage to vertical 
elements of the lateral force-resisting system. A build- 
ing that has sustained substantial structural damage to the 
vertical elements of its lateral force-resisting system shall 
be evaluated and repaired in accordance with the applica- 
ble provisions of Sections 405A.2.3.1 through 405A. 2.3.3. 


{BS] 4054.2.3.1 Evaluation. The building shall be 
evaluated by a registered design professional, and the 
evaluation findings shall be submitted to the building 
official. The evaluation shall establish whether the 
damaged building, if repaired to its predamage state, 
would comply with the provisions of this code for wind 
and earthquake loads. Wind loads for this evaluation 
shall be those prescribed in California Building Code 
Section 1609A. Earthquake loads for this evaluation, if 
required, shall be permitted to be 75 percent of those 
prescribed in California Building Code Section 1613A. 
Alternatively, where the earthquake damage has not 
resulted in disproportionate earthquake damage or did 
not result in collapse, the earthquake load evaluation 
shall be permitted to be performed in accordance with 
Section 304A.3.4.4 for SPC-2 buildings and Section 
304A.3.4.5 for buildings rated SPC-3, SPC-4D and 
SPC-4. SPC-5 buildings shall be evaluated in accor- 
dance with Section 304A.3.4.6, except that the seismic 
hazard may be reduced to BSE-1E and BSE-2E. 


[BS] 4054.2.3.2 Extent of repair for compliant 
buildings. If the evaluation establishes that the build- 
ing in its predamage condition complies with the 
provisions of Section 405.2.3.1, then the damaged 
elements shall be permitted to be restored to their 
predamage condition. 


[BS] 4054.2.3.3 Extent of repair for noncompliant 
buildings. /f the evaluation does not establish compli- 
ance of the predamage building in accordance with 
Section 405A2.3.1, then the building shall be rehabili- 
tated to comply with applicable provisions of this code 
for load combinations, including wind or seismic loads. 
The wind loads for the repair shall be as required by 
the building code in effect at the time of original 
construction, unless the damage was caused by wind, in 
which case the wind loads shall be as required by this 
code. Earthquake loads for this rehabilitation design 
shall be those required for the design of the predamage 
building, but not less than 90 percent of those 
prescribed in California Building Code Section 1613A. 
Alternatively, where the earthquake damage has not 
resulted in disproportionate earthquake damage or did 
not result in collapse, the rehabilitation design shall be 
permitted to be performed in accordance with Section 
304A. 3.4.4 for SPC-2 buildings, Section 304A. 3.4.5 for 
SPC-3, SPC-4D and SPC-4 buildings and Section 
304A.3.4.6 for SPC-5 buildings. For SPC-5 buildings, 
the seismic hazard may be reduced to BSE-1E and 
BSE-2E. Use of Section 304A.3.4.5 to rehabilitate SPC- 
3, SPC-4D and SPC-4 buildings will result in re-classi- 
fication of the building to SPC-4D. Noncompliant SPC- 
4 buildings may be rehabilitated to SPC-5 in accor- 
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dance with Section 304A.3.4.6 using the reduced 
seismic hazard. New structural members and connec- 
tions required by this rehabilitation design shall 
comply with the detailing provisions of this code for 
new buildings of similar structure, purpose and loca- 
tion. 


[BS] 4054.2.4 Substantial structural damage to gravity 
load-carrying components. Gravity load-carrying 
components that have sustained substantial structural 
damage shall be rehabilitated to comply with the applica- 
ble provisions of this code for dead and live loads. Snow 
loads shall be considered if the substantial structural 
damage was caused by or related to snow load effects. 
Existing gravity load-carrying structural elements shall be 
permitted to be designed for live loads approved prior to 
the damage. If the approved live load is less than that 
required by California Building Code Section 1607A, the 
area designed for the nonconforming live load shall be 
posted with placards of approved design, indicating the 
approved live load. Nondamaged gravity load-carrying 
components that receive dead, live or snow loads from 
rehabilitated components shall also be rehabilitated or 
shown to have the capacity to carry the design loads of the 
rehabilitation design. New structural members and 
connections required by this rehabilitation design shall 
comply with the detailing provisions of this code for new 
buildings of similar structure, purpose and location. 


[BS] 4054.2.4.1 Lateral force-resisting elements. 
Regardless of the level of damage to vertical elements 
of the lateral force-resisting system, if substantial struc- 
tural damage to gravity load-carrying components was 
caused primarily by wind or seismic effects, then the 
building shall be evaluated in accordance with Section 
405A.2.3.1 and, if noncompliant, rehabilitated in accor- 
dance with Section 4054.2.3.3. 


[BS] 405A4.2.5 Substantial structural damage to snow 
load-carrying components. Where substantial structural 
damage to any snow load-carrying components is caused 
by or related to snow load effects, any components 
required to carry snow loads on roof framing of similar 
construction shall be repaired, replaced or retrofitted to 
satisfy the requirements of Section 1608 of the California 
Building Code. 


[BS] 405A4.2.6 Flood hazard areas. For buildings and 
structures in flood hazard areas established in Section 
1612A.3, any repair that constitutes substantial improve- 
ment of the existing structure, as defined in Chapter 2, 
shall comply with the flood design requirements for new 
construction, and all aspects of the existing structure shall 
be brought into compliance with the requirements for new 
construction for flood design. 


For buildings and structures in flood hazard areas 
established in California Building Code Section 1612A.3, 
any repairs that do not constitute substantial improvement 
or repair of substantial damage of the existing structure, 
as defined in Chapter 2, are not required to comply with 
the flood design requirements for new construction. 
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SECTION 406A 
ELECTRICAL 


406A.1 General. Existing electrical wiring and equipment 
undergoing repair shall be in accordance with Title 24 Part 3 
California Electrical Code (CEC). 


SECTION 407A — 
MECHANICAL 


407A.1 General. Existing mechanical systems undergoing 
repair shall not make the building less complying than it was 
before the damaged occurred. 


SECTION 408A 
PLUMBING 


408A.1 Materials. Plumbing materials and supplies shall not 
be used for repairs that are prohibited in the Title 24 Part 5 
California Plumbing Code (CPC). 


408A.2 Water closet replacement. The maximum water 
consumption flow rates and quantities for all replaced water 
closets shall be /.28 gallons (4.8 L) per flushing cycle. 


Exception: Blowout-design water closets [3.5 gallons (13 
L) per flushing cycle]. 


408A.3 Health care facilities. Portions of medical gas 
systems being repaired in Group I-2, ambulatory care facili- 
ties and outpatient clinics shall comply with NFPA 99 
requirements for repairs. 
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(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications.) 


| 
0 Sage tee Faxier hed Som 


ely PORE 
amended (amended 

sections a below) 

al 
that are listed below 

[Chapter/ Section | ere ee 
ea oenieiacceree Cee tt 
eae S| Mello SKID limi yenlwrthe ”  diw| th [Poland fectedne of er] id’ne Lorbaral 0 
Ts bo) a oO ee 
jee ee ne eee reel steer tee te ee el. 
edie eam ie in 2X VR A | PL ORI Lisi Polen [he hari Hil weelapwnalen sac ( astorel nse ap LK 


[SES ego woo Tenby | -en gd i fe Ut ioe | PRI TSS 
Ee a i 


The state agency does not adopt sections as with the following symbol: F 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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CHAPTER 5 
PRESCRIPTIVE COMPLIANCE METHOD 


User note: 


About this chapter: Chapter 5 provides details for the prescriptive compliance method—one of the three main options of compliance avail- 
able in this code for buildings and structures undergoing alteration, addition or change of occupancy. 


SECTION 501 
GENERAL 


501.1 Scope. The provisions of this chapter shall control the 
alteration, addition and change of occupancy of existing 
buildings and structures, /BSC] including state-regulated 
structures in accordance with Section 501.1.2. Historic build- 
ings and structures shall comply with Part 8, Title 24, C.C.R. 


Exceptions: 


1, [HCD 2] For relocated or moved buildings and 
maintenance, alteration, repair, addition or change 
of occupancy to existing buildings and accessory 
structures in mobilehome parks or special occu- 
pancy parks as provided in Section 1.8.2.1.3. See 
California Code of Regulations, Title 25, Division 1, 
Chapters 2 and 2.2. 


_ 2. [HCD 1] Limited-density owner-built rural dwell- 
ings. 

[HCD 1] In addition to the requirements in this chapter, 
maintenance, alteration, repair, addition or change of occu- 
pancy to existing buildings and accessory structures under 
the authority of the Department of Housing and Community 
Development, as provided in Section 1.8.2.1.1, shall comply 
with California Code of Regulations, Title 25, Division 1, 
Chapter 1, Subchapter 1, 


501.1.1 Compliance with other methods. Alterations, 
additions and changes of occupancy to existing buildings 
and structures shall comply with the provisions of this 
chapter or with one of the methods provided in Section 
B0ba, 


501.1.2 Existing state-owned structures. [BSC] The pro- 
visions of Sections 317 through 322 establish minimum 
standards for earthquake evaluation and design for retro- 
fit of existing state-owned structures, including buildings 
owned by the University of California, the California State 
University and the Judicial Council. 


The provisions of Sections 317 through 322 may be 
adopted by a local jurisdiction for earthquake evaluation 
and design for retrofit of existing buildings. 
501.2 Fire-resistance ratings. Where approved by the code 
official, in buildings where an automatic sprinkler system 
installed in accordance with Section 903.3.1.1 or 903.3.1.2 of 
the California Building Code has been added, and the build- 
ing is now sprinklered throughout, the required fire-resistance 
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ratings of building elements and materials shall be permitted 
to meet the requirements of the current building code. The 
building is required to meet the other applicable requirements 
of the California Building Code. 


Plans, investigation and evaluation reports, and other data 
shall be submitted indicating which building elements and 
materials the applicant is requesting the code official to 
review and approve for determination of applying the current 
building code fire-resistance ratings. Any special construc- 
tion features, including fire-resistance-rated assemblies and 
smoke-resistive assemblies, conditions of occupancy, means 
of egress conditions, fire code deficiencies, approved modifi- 
cations or approved alternative materials, design and methods 
of construction, and equipment applying to the building that 
impact required fire-resistance ratings shall be identified in 
the evaluation reports submitted. 


501.3 Health care facilities. In Group I-2 facilities, ambula- 
tory care facilities and outpatient clinics, any altered or added 
portion of an existing electrical or medical gas systems shall 
be required to meet installation and equipment requirements 
in NFPA 99. 


501.4 Existing Group R occupancies. [SFM] See the Cali- 
fornia Residential Code for existing Group R-3 occupancies 
or Chapter 11 of the California Fire Code for all other exist- 
ing Group R occupancies. 


501.5 Carbon monoxide alarms. [HCD 1, SFM] Pursuant to 
Health and Safety Code Section 17926, carbon monoxide 
detection shall be provided in ail existing Group R buildings, 
as required in Section 915 of the California Building Code or 
Section R315 of the California Residential Code, as applica- 
ble. 


501.5.1 Carbon monoxide detection in alterations to an 
existing Group E building. Where the alteration adds any 
of the conditions identified in the California Fire Code 
Sections 915.1.2 through 915.1.6 to an existing Group E 
building, not previously required to be provided with 
carbon monoxide detection, new carbon monoxide detec- 
tion shall be installed in accordance with Section 915 of 
the California Fire Code. 


Exceptions: 


1. The alteration replaces an existing fossil-fuel 
burning appliance, fireplace or forced-air fur- 
nace, or any of the conditions identified in Sec- 
tions 915.1.2 through 9151.6 are already present. 
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2. The Group E building was constructed before the 
adoption of the 2016 California Building Stan- 
dards Code. 


SECTION 502 
ADDITIONS 


502.1 General. [BSC & HCD] Additions to any building or 
structure shall comply with the requirements of the Califor- 
nia Building Code or California Residential Code, as 
applicable, for new construction. Alterations to the existing 
building or structure shall be made to ensure that the existing 
building or structure together with the addition are not less 
complying with the provisions of the California Building 
Code than the existing building or structure was prior to the 
addition. An existing building together with its additions shall 
comply with the height and area provisions of Chapter 5 of 
the California Building Code or the height provisions of 
Chapter 3 of the California Residential Code, as applicable. 


Exception: [BSC] For state-owned buildings, including 
those owned by the University of California and the Cali- 
fornia State University and the Judicial Council, the 
requirements of Section 502.5 are replaced by the require- 
ments of Sections 317 through 322. 


[BS] 502.2 Disproportionate earthquake damage. A build- 
ing assigned to Seismic Design Category D, E or F that has 
sustained disproportionate earthquake damage shall be 
subject to the requirements for buildings with substantial 
structural damage to vertical elements of the lateral force- 
resisting system. 


[BS] 502.3 Flood hazard areas. For buildings and structures 
in flood hazard areas established in Section 1612.3 of the 
California Building Code, or Section R322 of the California 
Residential Code, as applicable, any addition that constitutes 
substantial improvement of the existing structure shall 
comply with the flood design requirements for new construc- 
tion, and all aspects of the existing structure shall be brought 
into compliance with the requirements for new construction 
for flood design. 


For buildings and structures in flood hazard areas estab- 
lished in Section 1612.3 of the California Building Code, or 
Section R322 of the California Residential Code, as applica- 
ble, any additions that do not constitute substantial improve- 
ment of the existing structure are not required to comply with 
the flood design requirements for new construction. 


[BS] 502.4 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural element 
for which an addition and its related alterations cause an 
increase in design dead, live or snow load, including snow 
drift effects, of more than 5 percent shall be replaced or 
altered as needed to carry the gravity loads required by the 
California Building Code for new structures. Any existing 
gravity load-carrying structural element whose vertical load- 
carrying capacity is decreased as part of the addition and its 
related alterations shall be considered to be an altered 
element subject to the requirements of Section 503.3. Any 
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existing element that will form part of the lateral load path for 
any part of the addition shall be considered to be an existing 
lateral load-carrying structural element subject to the require- 
ments of Section 502.5. 


Exception: Buildings of Group R occupancy with not 
more than five dwelling or sleeping units used solely for 
residential purposes where the existing building and the 
addition together comply with the conventional light- 
frame construction methods of the California Building 
Code or the provisions of the California Residential Code. 


[BS] 502.5 Existing structural elements carrying lateral 
load. Where the addition is structurally independent of the 
existing structure, existing lateral load-carrying structural 
elements shall be permitted to remain unaltered. Where the 
addition is not structurally independent of the existing struc- 
ture, the existing structure and its addition acting together as a 
single structure shall be shown to meet the requirements of 
Sections 1609 and 1613 of the California Building Code 
using full seismic forces. 


Exceptions: 


1. Any existing lateral load-carrying structural element 
whose demand-capacity ratio with the addition con- 
sidered is not more than 10 percent greater than its 
demand-capacity ratio with the addition ignored 
shall be permitted to remain unaltered. For purposes 
of calculating demand-capacity ratios, the demand 
shall consider applicable load combinations with 
design lateral loads or forces in accordance with 
Sections 1609 and 1613 of the California Building 
Code. For purposes of this exception, comparisons 
of demand-capacity ratios and calculation of design 
lateral loads, forces and capacities shall account for 
the cumulative effects of additions and alterations 
since original construction. 


2. Buildings of Group R occupancy with not more than 
five dwelling or sleeping units used solely for resi- 
dential purposes where the existing building and the 
addition together comply with the conventional 
light-frame construction methods of the California 
Building Code or the provisions of the California 
Residential Code. 


502.6 Enhanced classroom acoustics. In Group E occupan- 
cies, enhanced classroom acoustics shall be provided in all 
classrooms in the addition with a volume of 20,000 cubic feet 
(565 m*) or less. Enhanced classroom acoustics shall comply 
with the reverberation time in Section 808 of ICC A117.1. 


SECTION 503 
ALTERATIONS 


503.1 General. Alterations to any building or structure shall 
comply with the requirements of the California Building 
Code or California Residential Code, as applicable, for new 
construction. Alterations shall be such that the existing build- 
ing or structure is not less complying with the provisions of 
the California Building Code or California Residential Code, 
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as applicable, than the existing building or structure was 
prior to the alteration. 


Exceptions: 


1. An existing stairway shall not be required to comply 
with the requirements of Section 1011 of the Cali- 
fornia Building Code where the existing space and 
construction does not allow a reduction in pitch or 
slope. 


2. Handrails otherwise required to comply with Sec- 
tion 1011.11 of the California Building Code shall 
not be required to comply with the requirements of 
Section 1014.6 of the California Building Code 
regarding full extension of the handrails where such 
extensions would be hazardous because of plan con- 
figuration. 


3. Where provided in below-grade transportation sta- 
tions, existing and new escalators shall be permitted 
to have a clear width of less than 32 inches (815 
mm). 

4, [BSC] For state-owned buildings, including those 
owned by the University of California and the Cali- 
fornia State University and the judicial council, the 
requirements of Section 503.4 are replaced by the 
requirements of Sections 317 through 322. 


[BS] 503.2 Flood hazard areas. For buildings and structures 
in flood hazard areas established in Section 1612.3 of the 
California Building Code, or Section R322 of the California 
Residential Code, as applicable, any alteration that consti- 
tutes substantial improvement of the existing structure shall 
comply with the flood design requirements for new construc- 
tion, and all aspects of the existing structure shall be brought 
into compliance with the requirements for new construction 
for flood design. 


For buildings and structures in flood hazard areas estab- 
lished in Section 1612.3 of the California Building Code, or 
Section R322 of the California Residential Code, as applica- 
ble, any alterations that do not constitute substantial improve- 
ment of the existing structure are not required to comply with 
the flood design requirements for new construction. 


[BS] 503.3 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural element 
for which an alteration causes an increase in design dead, live 
or snow load, including snow drift effects, of more than 5 
percent shall be replaced or altered as needed to carry the 
gravity loads required by the California Building Code for 
new structures. Any existing gravity load-carrying structural 
element whose gravity load-carrying capacity is decreased as 
part of the alteration shall be shown to have the capacity to 
resist the applicable design dead, live and snow loads includ- 
ing snow drift effects required by the California Building 
Code for new structures. 


Exceptions: 


1. Buildings of Group R occupancy with not more than 
five dwelling or sleeping units used solely for resi- 
dential purposes where the altered building complies 
with the conventional light-frame construction 
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methods of the California Building Code or the pro- 
visions of the California Residential Code. 


2. Buildings in which the increased dead load is due 
entirely to the addition of a second layer of roof cov- 
ering weighing 3 pounds per square foot (0.1437 
kN/m7) or less over an existing single layer of roof 
covering [DSA-SS, DSA-SS/CC] Exception 2 is not 
permitted. 


[BS] 503.4 Existing structural elements carrying lateral 
load. Except as permitted by Section 503.13, where the alter- 
ation increases design lateral loads, results in a prohibited 
structural irregularity as defined in ASCE 7, or decreases the 
capacity of any existing lateral load-carrying structural 
element, the structure of the altered building or structure shall 
meet the requirements of Sections 1609 and 1613 of the Cali- 
fornia Building Code. Reduced seismic forces shall be 
permitted. 


Exceptions: 


1. Any existing lateral load-carrying structural element 
whose demand-capacity ratio with the alteration 
considered is not more than 10 percent greater than 
its demand-capacity ratio with the alteration ignored 
shall be permitted to remain unaltered. For purposes 
of calculating demand-capacity ratios, the demand 
shall consider applicable load combinations with 
design lateral loads or forces in accordance with 
Sections 1609 and 1613 of the California Building 
Code. Reduced seismic forces shall be permitted. 
For purposes of this exception, comparisons of 
demand-capacity ratios and calculation of design 
lateral loads, forces and capacities shall account for 
the cumulative effects of additions and alterations 
since original construction. 


2. Buildings in which the increase in the demand- 
capacity ratio is due entirely to the addition of roof- 
top-supported mechanical equipment individually 
having an operating weight less than 400 pounds 
(181.4 kg) and where the total additional weight of 
all rooftop equipment placed after initial construc- 
tion of the building is less than 10 percent of the roof 
dead load. For purposes of this exception, “roof” 
shall mean the roof level above a particular story. 


[BS] 503.5 Seismic Design Category F. Where the work 
area exceeds 50 percent of the building area, and where the 
building is assigned to Seismic Design Category F, the struc- 
ture of the altered building shall meet the requirements of 
Sections 1609 and 1613 of the California Building Code. 
Reduced seismic forces shall be permitted. 


[BS] 503.6 Bracing for unreinforced masonry parapets on 
reroofing. Where the intended alteration requires a permit for 
reroofing and involves removal of roofing materials from 
more than 25 percent of the roof area of a building assigned 
to Seismic Design Category D, E or F that has parapets 
constructed of unreinforced masonry, the work shall include 
installation of parapet bracing to resist out-of-plane seismic 
forces, unless an evaluation demonstrates compliance of such 
items. Reduced seismic forces shall be permitted. 
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[BS] 503.7 Anchorage for concrete and reinforced 
masonry walls. Where the work area exceeds 50 percent of 
the building area, the building is assigned to Seismic Design 
Category C, D, E or F and the building’s structural system 
includes concrete or reinforced masonry walls with a flexible 
roof diaphragm, the alteration work shall include installation 
of wall anchors at the roof line, unless an evaluation demon- 
strates compliance of existing wall anchorage. Use of reduced 
seismic forces shall be permitted. 


[BS] 503.8 Anchorage for unreinforced masonry walls in 
major alterations. Where the work area exceeds 50 percent 
of the building area, the building is assigned to Seismic 
Design Category C, D, E or F and the building’s structural 
system includes unreinforced masonry bearing walls, the 
alteration work shall include installation of wall anchors at 
the floor and roof lines, unless an evaluation demonstrates 
compliance of existing wall anchorage. Reduced seismic 
forces shall be permitted. 


[BS] 503.9 Bracing for unreinforced masonry parapets in 
major alterations. Where the work area exceeds 50 percent 
of the building area, and where the building is assigned to 
Seismic Design Category C, D, E or F, parapets constructed 
of unreinforced masonry shall have bracing installed as 
needed to resist out-of-plane seismic forces, unless an evalua- 
tion demonstrates compliance of such items. Reduced seismic 
forces shall be permitted. 


[BS] 503.10 Anchorage of unreinforced masonry parti- 
tions in major alterations. Where the work area exceeds 50 
percent of the building area, and where the building is 
assigned to Seismic Design Category C, D, E or F, unrein- 
forced masonry partitions and nonstructural walls within the 
work area and adjacent to egress paths from the work area 
shall be anchored, removed or altered to resist out-of-plane 
seismic forces, unless an evaluation demonstrates compliance 
of such items. Use of reduced seismic forces shall be 
permitted. 


[BS] 503.11 Substantial structural alteration. Where the 
work area exceeds 50 percent of the building area and where 
work involves a substantial structural alteration, the lateral 
load-resisting system of the altered building shall satisfy the 
requirements of Sections 1609 and 1613 of the California 
Building Code. Reduced seismic forces shall be permitted. 


Exceptions: 


1. Buildings of Group R occupancy with not more than 
five dwelling or sleeping units used solely for resi- 
dential purposes that are altered based on the con- 
ventional light-frame construction methods of the 
California Building Code or in compliance with the 
provisions of the California Residential Code. 


2. Where the intended alteration involves only the low- 
est story of a building, only the lateral load-resisting 
components in and below that story need comply 
with this section. 


[BS] 503.12 Roof diaphragms resisting wind loads in high- 
wind regions. Where the intended alteration requires a 
permit for reroofing and involves removal of roofing materi- 
als from more than 50 percent of the roof diaphragm of a 
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building or section of a building located where the ultimate 
design wind speed is greater than 130 mph (58 m/s) in accor- 
dance with Figure 1609.3(1) of the California Building Code, 
roof diaphragms, connections of the roof diaphragm to roof 
framing members, and roof-to-wall connections shall be eval- 
uated for the wind loads specified in Section 1609 of the 
California Building Code, including wind uplift. If the 
diaphragms and connections in their current condition are not 
capable of resisting 75 percent of those wind loads, they shall 
be replaced or strengthened in California with the loads spec- 
ified in Section 1609 of the California Building Code. 


Exception: Buildings that have been demonstrated to 
comply with the wind load provisions in ASCE 7-88 or 
later editions. 


[BS] 503.13 Voluntary lateral force-resisting system alter- 
ations. Structural alterations that are intended exclusively to 
improve the lateral force-resisting system and are not 
required by other sections of this code shall not be required to 
meet the requirements of Section 1609 or 1613 of the Califor- 
nia Building Code, provided that all of the following apply: 


1. The capacity of existing structural systems to resist 
forces is not reduced. 


2. New structural elements are detailed and connected to 
existing or new structural elements as required by the 
California Building Code for new construction. 


3. New or relocated nonstructural elements are detailed 
and connected to existing or new structural elements as 
required by the California Building Code for new con- 
struction. 


4, The alterations do not create a structural irregularity as 
defined in ASCE 7 or make an existing structural irreg- 
ularity more severe. 


503.14 Smoke compartments. In Group I-2 occupancies 
where the alteration is on a story used for sleeping rooms for 
more than 30 care recipients, the story shall be divided into 
not less than two compartments by smoke barrier walls in 
accordance with Section 407.5 of the California Building 
Code as required for new construction. 


503.15 Refuge areas. Where alterations affect the configura- 
tion of an area utilized as a refuge area, the capacity of the 
refuge area shall not be reduced below the required capacity 
of the refuge area for horizontal exits in accordance with 
Section 1026.4 of the California Building Code. © 


Where the horizontal exit also forms a smoke compart- 
ment, the capacity of the refuge area for Group I-1, I-2 and I- 
3 occupancies and Group B ambulatory care facilities shall 
not be reduced below that required in Sections 407.5.3, 
408.6.2, 420.6.1 and 422.3.2 of the California Building Code, 
as applicable. 


503.16 Enhanced classroom acoustics. In Group E occu- 
pancies, where the work area exceeds 50 percent of the 
building area, enhanced classroom acoustics shall be 
provided in all classrooms with a volume of 20,000 cubic feet 
(565 m°) or less. Enhanced classroom acoustics shall comply 
with the reverberation time in Section 808 of ICC A117.1. 
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503.17 Locking arrangements in educational occupancies. 
In Group E occupancies, Group B educational occupancies 
and Group I-4 occupancies, egress doors with locking 
atrangements designed to keep intruders from entering the 
room shall comply with Section 1010.2.8 of the California 
Building Code. 


503.18 Two-way communications systems. Where the work 
area for alterations exceeds 50 percent of the building area 
and the building has elevator service, a two-way communica- 
tion systems shall be provided where required by Section 
1009.8 of the California Building Code. 


SECTION 504 
FIRE ESCAPES 
(NOT ADOPTED BY HCD) 


[BE] 504.1 Where permitted. Fire escapes shall be permit- 
ted only as provided for in Sections 504.1.1 through 504.1.4. 


[BE] 504.1.1 New buildings. Fire escapes shall not 
constitute any part of the required means of egress in new 
buildings. 


[BE] 504.1.2 Existing fire escapes. Existing fire escapes 
shall continue to be accepted as a component in the means 
of egress in existing buildings only. 


[BE] 504.1.3 New fire escapes. New fire escapes for 
existing buildings shall be permitted only where exterior 
stairways cannot be utilized because of lot lines limiting 
stairway size or because of sidewalks, alleys or roads at 
grade level. New fire escapes shall not incorporate ladders 
or access by windows. 


[BE] 504.1.4 Limitations. Fire escapes shall comply with 
this section and shall not constitute more than 50 percent 
of the required number of exits nor more than 50 percent 
of the required exit capacity. 


[BE] 504.2 Location. Where located on the front of the 
building and where projecting beyond the building line, the 
lowest landing shall be not less than 7 feet (2134 mm) or 
more than 12 feet (3658 mm) above grade, and shall be 
equipped with a counterbalanced stairway to the street. In 
alleyways and thoroughfares less than 30 feet (9144 mm) 
wide, the clearance under the lowest landing shall be not less 
than 12 feet (3658 mm). 


[BE] 504.3 Construction. The fire escape shall be designed 
to support a live load of 100 pounds per square foot (4788 Pa) 
and shall be constructed of steel or other approved noncom- 
bustible materials. Fire escapes constructed of wood not less 
than nominal 2 inches (51 mm) thick are permitted on build- 
ings of Type V construction. Walkways and railings located 
over or supported by combustible roofs in buildings of Type 
III and IV construction are permitted to be of wood not less 
than nominal 2 inches (51 mm) thick. 


[BE] 504.4 Dimensions. Stairways shall be not less than 22 
inches (559 mm) wide with risers not more than, and treads 
not less than, 8 inches (203 mm) and landings at the foot of 
stairways not less than 40 inches (1016 mm) wide by 36 
inches (914 mm) long, located not more than 8 inches (203 
mm) below the door. 
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[BE] 504.5 Opening protectives. Doors and windows within 
10 feet (3048 mm) of fire escape stairways shall be protected 
with */,-hour opening protectives. 


Exception: Opening protection shall not be required in 
buildings equipped throughout with an approved auto- 
matic sprinkler system. 


SECTION 505 
WINDOWS AND EMERGENCY ESCAPE OPENINGS 


505.1 Replacement windows. The installation or replace- 
ment of windows shall be as required for new installations. 


505.2 Window opening control devices on replacement 
windows. In Group R-/, R-2 or R-3 buildings containing 
dwelling or sleeping units, and one- and two-family dwell- 
ings and townhouses regulated by the California Residential 
Code, window opening control devices or fall prevention 
devices complying with ASTM F2090 shall be installed 
where an existing window is replaced and where all of the 
following apply to the replacement window: 


1. The window is operable. 
2. One of the following applies: 


2.1. The window replacement includes replacement of 
the sash and frame. 


2.2. The window replacement includes the sash only 
where the existing frame remains. 


3. One of the following applies: 


3.1. In Group R-2 or R-3 buildings containing dwelling 
or sleeping units, the bottom of the clear opening 
of the window opening is at a height less than 36 
inches (915 mm) above the finished floor. 


In one- and two-family dwellings and townhouses 
regulated by the California Residential Code, the 
bottom of the clear opening of the window open- 
ing is at a height less than 24 inches (610 mm) 
above the finished floor. 


4, The window will permit openings that will allow pas- 
sage of a 4-inch-diameter (102 mm) sphere when the 
window is in its largest opened position. 


5. The vertical distance from the bottom of the clear open- 
ing of the window opening to the finished grade or 
other surface below, on the exterior of the building, is 
greater than 72 inches (1829 mm). 


ies 


Exception: Operable windows where the bottom of the 
clear opening of the window opening is located more than 
75 feet (22 860 mm) above the finished grade or other 
surface below, on the exterior of the room, space or build- 
ing, and that are provided with window fall prevention 
devices that comply with ASTM F2006. 


505.3 Replacement window emergency escape and rescue 
openings. Where windows are required to provide emer- 
gency escape and rescue openings in Group R-2 and R-3 
occupancies and one- and two-family dwellings and town- 
houses regulated by the California Residential Code, 
replacement windows shall be exempt from the requirements 
of Section 1031.3 of the California Building Code and 
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| Section R310.2 of the California Residential Code, provided 
that the replacement window meets the following conditions: 


1. The replacement window is the manufacturer’s largest 
standard size window that will fit within the existing 
frame or existing rough opening. The replacement win- 
dow shall be permitted to be of the same operating style 
as the existing window or a style that provides for an 
equal or greater window opening area than the existing 
window. 


2. Where the replacement of the window is part of a 
change of occupancy, it shall comply with Section 
1011.5.6. 


§05.3.1 Control devices. Window opening control 
devices or fall prevention devices complying with ASTM 
F2090 shall be permitted for use on windows required to 
provide emergency escape and rescue openings. After 
operation to release the control device allowing the 
window to fully open, the control device shall not reduce 
the net clear opening area of the window unit. Emergency 
escape and rescue openings shall be operational from the 
inside of the room without the use of keys or tools. 


505.4 Bars, grilles, covers or screens. Bars, grilles, covers, 
screens or similar devices are permitted to be placed over 
emergency escape and rescue openings, bulkhead enclosure 
or window wells that serve such openings, provided all of the 
following conditions are met: 


1. The minimum net clear opening size complies with the 
code that was in effect at the time of construction. 


| 2. Such devices shall be releasable or removable from the 
inside without the use of a key, tool or force greater 
than that which is required for normal operation of the 
escape and rescue opening. 


| 3. Where such devices are installed, they shall not reduce 
the net clear opening of the emergency escape and res- 
cue openings. 


4. Smoke alarms shall be installed in accordance with 
| Section 907.2.10 of the California Building Code. 


SECTION 506 
CHANGE OF OCCUPANCY 


506.1 Compliance. A change of occupancy shall not be made 
in any building unless that building is made to comply with 
the requirements of the California Building Code for the use 
or occupancy. Changes of occupancy in a building or portion 
thereof shall be such that the existing building is not less 
complying with the provisions of this code than the existing 
building or structure was prior to the change. Subject to the 
approval of the code official, changes of occupancy shall be 
permitted without complying with all of the requirements of 
this code for the new occupancy, provided that the new occu- 
pancy is less hazardous, based on life and fire risk, than the 
existing occupancy. 


Exception: The building need not be made to comply with 
Chapter 16 of the California Building Code unless 
required by Section 506.5. . 
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506.1.1 Change in the character of use. A change of 
occupancy with no change of occupancy classification 
shall not be made to any structure that will subject the 
structure to any special provisions of the applicable Cali- 
fornia Codes, without approval of the code official. 
Compliance shall be only as necessary to meet the specific 
provisions and is not intended to require the entire build- 
ing be brought into compliance. 


506.1.2 Change in function. [OSHPD 1R, 2, 4 and 5] A 
change in function shall require compliance with all the 
functional requirements for new construction in the Cali- 
fornia Building Code, including requirements in Sections 
1224, 1225, 1226, 1227 and 1228. 


Exception [OSHPD 1R]: Hospital buildings removed 
from acute care service adapted for re-use as skilled 
nursing facilities, acute psychiatric hospitals or out- 
patient services of a hospital may be permitted to meet the 
minimum room clearances, areas and dimensions of the 
2001 California Building Code for existing rooms re-used 
for a similar purpose, subject to the approval of OSHPD. 


506.2 Certificate of occupancy. A certificate of occupancy 
shall be issued where it has been determined that the require- 
ments for the new occupancy classification have been met. 


506.3 Stairways. An existing stairway shall not be required 
to comply with the requirements of Section 1011 of the Cali- 
fornia Building Code where the existing space and 
construction does not allow a reduction in pitch or slope. 


506.4 Existing emergency escape and rescue openings. 
Where a change of occupancy would require an emergency 
escape and rescue opening in accordance with Section 1031.1 
of the California Building Code, operable windows serving 
as the emergency escape and rescue opening shall comply 
with the following 


1. An existing operable window shall provide a mini- 
mum net clear opening of 4 square feet (0.38 m’) 
with a minimum net clear opening height of 22 
inches (559 mm) and a minimum net clear opening 
width of 20 inches (508 mm). 


2. A replacement window where such window com- 
plies with both of the following: 


2.1. The replacement window meets the size 
requirements in Item 1. 


2.2. The replacement window is the manufac- 
turer’s largest standard size window that will 
fit within the existing frame or existing 
rough opening. The replacement window 
shall be permitted to be of the same operat- 
ing style as the existing window or a style 
that provides for an equal or greater window 
opening area than the existing window. 


506.5 Structural. Any building undergoing a change of 
occupancy shall satisfy the requirements of this section. 


Exception: [BSC] For state-owned buildings, including 
those owned by the University of California and the Cali- 
fornia State University and the Judicial Council, the 
performance level requirements of Section 506.5 are 
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replaced with the performance level requirements of 
Section 317.5. 


506.5.1 Live loads. Structural elements carrying tributary 
live loads from an area with a change of occupancy shall 
satisfy the requirements of Section 1607 of the California 
Building Code. Design live loads for areas of new occu- 
pancy shall be based on Section 1607 of the California 
Building Code. Design live loads for other areas shall be 
permitted to use previously approved design live loads. 


Exception: Structural elements whose demand-capac- 
ity ratio considering the change of occupancy is not 
more than 5 percent greater than the demand-capacity 
ratio based on previously approved live loads need not 
comply with this section. 


506.5.2 Snow and wind loads. Where a change of occu- 
pancy results in a structure being assigned to a higher risk 
category, the structure shall satisfy the requirements of 
Sections 1608 and 1609 of the California Building Code 
for the new risk category. 


Exception: Where the area of the new occupancy is 
less than 10 percent of the building area, compliance 
with this section is not required. The cumulative effect 
of occupancy changes over time shall be considered. 


506.5.3 Seismic loads (seismic force-resisting system). 
Where a change of occupancy results in a building being 
assigned to a higher risk category, or where the change is 
from a Group S or Group U occupancy to any occupancy 
other than Group S or Group U, the building shall satisfy the 
requirements of Section 1613 of the California Building 
Code for the new risk category using full seismic forces. 


Exceptions: 


1. Where the area of the new occupancy is less than 
10 percent of the building area, the occupancy is 
not changing from a Group S or Group U occu- 
pancy, and the new occupancy is not assigned to 
Risk Category IV, compliance with this section is 
not required. The cumulative effect of occupancy 
changes over time shall be considered. 


2. Where a change of use results in a building being 
reclassified from Risk Category I or II to Risk 
Category III and the seismic coefficient, Sp., is 
less than 0.33, compliance with this section is not 
required. 


3. Unreinforced masonry bearing wall buildings 
assigned to Risk Category III and to Seismic 
Design Category A or B, shall be permitted to use 
Appendix Chapter A1 of this code. 


4, Where the change is from a Group S or Group U 
occupancy and there is no change of risk cate- 
gory, use of reduced seismic forces shall be per- 
mitted. 


506.5.4 Access to Risk Category IV. Any structure that 
provides operational access to an adjacent structure 
assigned to Risk Category IV as the result of a change of 
occupancy shall itself satisfy the requirements of Sections 
1608, 1609 and 1613 of the California Building Code. For 
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compliance with Section 1613, California Building Code- 
level seismic forces shall be used. Where operational 
access to the Risk Category IV structure is less than 10 
feet (3048 mm) from either an interior lot line or from 
another structure, access protection from potential falling 
debris shall be provided. 


506.6 Enhanced classroom acoustics, In Group E occupan- 
cies, where the work area exceeds 50 percent of the building 
area, enhanced classroom acoustics shall be provided in all 
classrooms with a volume of 20,000 cubic feet (565 m’*) or 
less. Enhanced classroom acoustics shall comply with the 
reverberation time in Section 808 of ICC A117.1. 


SECTION 507 
HISTORIC BUILDINGS 
(NOT ADOPTED BY HCD) 


507.1 Historic buildings. The provisions of this code that 
require improvements relative to a building’s existing condi- 
tion or, in the case of repairs, that require improvements 
relative to a building’s predamage condition, shall not be 
mandatory for historic buildings unless specifically required 
by this section. 


507.2 Life safety hazards. The provisions of this code shall 
apply to historic buildings judged by the code official to 
constitute a distinct life safety hazard. 


[BS] 507.3 Flood hazard areas. Within flood hazard areas 
established in accordance with Section 1612.3 of the Califor- 
nia Building Code, or Section R322 of the California 
Residential Code, as applicable, where the work proposed 
constitutes substantial improvement, the building shall be 
brought into compliance with Section 1612 of the California 
Building Code, or Section R322 of the California Residential 
Code, as applicable. 


Exception: Historic buildings meeting any of the follow- 
ing criteria need not be brought into compliance: 


1. Listed or preliminarily determined to be eligible for 
listing in the National Register of Historic Places. 


2. Determined by the Secretary of the US Department 
of Interior as contributing to the historical signifi- 
cance of a registered historic district or a district pre- 
liminarily determined to qualify as an_ historic 
district. 


3. Designated as historic under a state or local historic 
preservation program that is approved by the 
Department of Interior. 

[BS] 507.4 Structural. Historic buildings shall comply with 
the applicable structural provisions in this chapter. 


Exceptions: 


1. The code official shall be authorized to accept exist- 
ing floors and existing live loads and to approve oper- 
ational controls that limit the live load on any floor. 


2. Repair of substantial structural damage is not 
required to comply with Sections 405.2.3, and 
405.2.4. Substantial structural damage shall be 
repaired in accordance with Section 405.2.1. 
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i) CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
CHAPTER 5A — PRESCRIPTIVE COMPLIANCE METHOD [OSHPD 1] 
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See Chapter 1 for state agency authority and building applications.) 
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CHAPTER 5A 
PRESCRIPTIVE COMPLIANCE METHOD 


User note: 


About this chapter: Chapter 5 provides details for the prescriptive compliance method—one of the three main options of compliance avail- 
able in this code for buildings and structures undergoing alteration, addition or change of occupancy. 


SECTION 501A 
GENERAL 


501A.1 Scope. The provisions of this chapter shall control the 
alteration, addition and change of occupancy of existing 
buildings and structures, including historic buildings and 
structures as referenced in Section 3014.3.1. The provisions 
of this chapter shall apply to existing structures for applica- 
tions listed in Section 1.10.1 [OSHPD 1] regulated by the 
Office of Statewide Health Planning and Development 
(OSHPD). 


5014.1.1 Compliance with other methods. Alterations, 
additions and changes of occupancy to existing buildings 
and structures shall comply with the provisions of this 
chapter or with one of the methods or procedures provided 
in Section 301.3. 


5014.2 Fire-resistance ratings. Fire-resistance ratings shall 
comply with the California Building Standards Code. 


501A.3 Prescriptive compliance provisions. Alterations, 
additions and changes of occupancy to the following catego- 
ries of existing buildings and structures shall comply with the 
provisions of this section. 


501A.3.1 Prescriptive compliance provisions for SPC-4D 
using the California Building Code, 1980 (CBC 1980). 
Nonconforming buildings shall satisfy the following 
requirements: 


1. The California Building Code, 1980 (CBC 1980), as 
used in this chapter, consists of the Uniform Build- 
ing Code, 1979 (UBC 1979) along with require- 
ments contained in: 


a) California Code of Regulations, Title 24- 
Building Standards, dated February 2, 1980 
(Revision record for Register 80, No. 5). 


b) California Code of Regulations, Title 22 — 
Social Security, dated October 13, 1979 (Revi- 
sion Record for Register 79, No 41). 


c) California Code of Regulations, Title 17 — 
Public Health, dated October 13, 1979 (Revi- 
sion Record for Register 79, No 41-B). 

2. All existing structural elements of Seismic Force 
Resisting System (SFRS) shall satisfy the detailing 
requirements in the CBC 1980 or demonstrate that 
the level of seismic performance is equivalent to that 
given in the CBC 1980, as determined by the build- 
ing official. 
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3. A continuous load path or paths with adequate 
strength and stiffness to transfer all the forces from 
the point of origin to final point of resistance shall 
be justified by analysis. 


4. Site data report in accordance with the CBC 1980 
shall establish that seismically induced differential 
settlement does not exceed 1”in 40% 


5. Adjacent buildings shall satisfy the SPC building 
separation requirements in accordance with the 
California Administrative Code, Chapter 6 Section 
3.4, 


6. The addition of new structural elements or strength- 
ening of existing structural elements for retrofit of 
nonconforming buildings to SPC-4D shall comply 
with the following: 


a) The seismic demand (forces or displacements) 
shall be in accordance with the CBC 1980; 


b) Capacity, detailing and connections for new 
structural elements shall satisfy the require- 
ments in the CBC 2019 for new construction; 
and 


Ss 


c) The strengthening of existing structural ele- 
ments shall use capacities determined in 
accordance with the CBC 2019 for new con- 
struction consistent with the detailing and 


connections used in the strengthened member. 
7. All construction, quality assurance and quality con- 


trol shall be in accordance with the new construc- 
tion provisions of CBC 2019. 


8. Elements not part of the Seismic Force-Resisting 


System (SFRS), including those identified in the Cal- 
ifornia Administrative Code Chapter 6, Article 10, 
shall be evaluated using seismic forces and the 
requirements of the CBC 1980. 


9. Any column or wall that forms part of two or more 


intersecting SFRS and is subjected to axial load due 
to seismic forces acting along either principal plan 
axis equaling or exceeding 20 percent of the axial 
design strength of the column or wall shall be evalu- 
ated for the most critical load effect due to applica- 
tion of seismic force in any direction. The most 
critical load effect may be deemed to be satisfied if 
members and their foundations are evaluated for 
100 percent of the forces for one direction plus 30 
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percent of the forces for the perpendicular direction, 
whereby the combination produces the maximum 


effect. 
Exceptions: The following buildings (with struc- 
tural irregularities or unusual configuration/sys- 
tem) shall not be eligible for the SPC-4D upgrade 
using the prescriptive provisions in this section: 


1. Buildings with prohibited irregularities in 
accordance with California Building Code 
Section 1617A.1.10. 


2. Buildings taller than 5 stories or 65' height 
above the base having horizontal or verti- 
cal irregularities in accordance with ASCE 
7 Tables 12.3-1 Items # la, 1b and 3 or 
12.3-2 Items #1la, 1b, 5a and 5b. 


3. Buildings with unusual configuration or 
structural system, as determined by the 
building official. 

501A.3.2 Prescriptive compliance provisions for SPC-4D 
using the new building design requirements of this code. 
Structures satisfving the requirements of the California 
Building Code for new general acute care hospital build- 
ings design shall be deemed to satisfy the SPC-4D 
requirements of Table 2.5.3, Chapter 6 of the California 
Administrative Code. 


All existing structural elements of a Seismic Force- 
Resisting System (SFRS) shall satisfy the detailing 
requirements of the California Building Code for new con- 
struction or demonstrate that the level of seismic perfor- 
mance is equivalent, as determined by the building 
official. A demonstration of equivalence shall consider the 
regularity, overstrength, redundancy and ductility of the 
structure. 


Elements not part of the Seismic Force-Resisting Sys- 
tem (SFRS), including those identified in the California 
Administrative Code Chapter 6, Article 10, shall be evalu- 
ated using seismic forces and the requirements of this 
code for new general acute care hospital buildings. 


501A.3.3 Prescriptive compliance provisions for NPC 2, 
NPC 3, NPC 4 or NPC 4D and NPC 5. 


501A.3.3.1 Supports and attachments of nonstructural 
components, except those listed in Section 501A. 3.3.2 
below, in buildings in seismic performance categories 
SPC 1 or SPC 2 with a performance level of NPC 3 or 
higher, and SPC 3, SPC 4 or SPC-4D, shall be permit- 
ted to comply with the provisions of Section 1630B of 
the 1998 California Building Code using an impor- 
tance factor I,=1.5. The capacity of welds, anchors and 
fasteners shall be determined in accordance with 
requirements of the California Building Code for new 
construction. 


501A.3.3.2 Supports and attachments for systems listed 
under NPC-2 and NPC-5 (excluding those specifically 
listed for NPC-3 and NPC-4 or NPC-4D) in the Cali- 
fornia Administrative Code, Chapter 6, Table 11.1 
shall satisfy the requirements of the California Building 
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Code for new construction and Section 501A.3.3.1 
above shall not be applicable. 


501A.3.3.3 For NPC 3 and NPC 4 or NPC 4D in SPC 
2, SPC 3, SPC 4 or SPC-4D buildings, the adequacy 
and design of nonstructural component or equipment 
supports and attachments may extend only to the con- 
nection of the component or equipment to the support 
when the total reaction at the point of support (includ- 
ing the application of F,) is less than or equal to the 
following limits: 


1. 250 pounds for components or equipment 
attached to light frame walls. For the purposes of 
this requirement, the sum of the absolute value of 
all reactions due to component loads on a single 
stud shall not exceed 250 pounds. 


2. 1,000 pounds for components or equipment 
attached to roofs or walls of reinforced concrete 
or masonry construction. 


3. 2,000 pounds for components or equipment 
attached to floors or slabs-on-grade. 


Exception: If the anchorage or bracing is configured 
in a manner that results in significant torsion on a 
supporting structural element, the effects of the 
nonstructural reaction force on the structural 
element shall be considered in the anchorage design. 


5014.4 Health care facilities. In Group I-2 facilities, ambu- 
latory care facilities and outpatient clinics, any altered or 
added portion of an existing electrical or medical gas systems 
shall be required to meet installation and equipment require- 
ments in NFPA 99. 


SECTION 502A 
ADDITIONS 


5024.1 General. Additions to any building or structure shall 
comply with the requirements of the California Building 
Code for new construction. Alterations to the existing build- 
ing or structure shall be made to ensure that the existing 
building or structure together with the addition are not less 
complying with the provisions of the California Building 
Code than the existing building or structure was prior to the 
addition. An existing building together with its additions shall 
comply with the height and area provisions of Chapter 5 of 
the California Building Code. 


[BS] 502A.2 Disproportionate earthquake damage. A 
building assigned to Seismic Design Category D, E or F that 
has sustained disproportionate earthquake damage shall be 
subject to the requirements for buildings with substantial 
structural damage to vertical elements of the lateral force- 
resisting system. 


[BS] 5024.3 Flood hazard areas. For buildings and struc- 
tures in flood hazard areas established in California Building 
Code Section 1612A.3, any addition that constitutes substan- 
tial improvement of the existing structure, as defined in 
Chapter 2, shall comply with the flood design requirements 
for new construction, and all aspects of the existing structure 
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shall be brought into compliance with the requirements for 
new construction for flood design. 


For buildings and structures in flood hazard areas estab- 
lished in California Building Code Section 1612A.3, any 
additions that do not constitute substantial improvement of 
the existing structure, as defined in Chapter 2, are not 
required to comply with the flood design requirements for 
new construction. 


[BS] 5024.4 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural element for 
which an addition and its related alterations cause an increase 
in design gravity load of more than 5 percent shall be strength- 
ened, supplemented, replaced or otherwise altered as needed 
to carry the increased gravity load required by this code for 
new structures. Any existing gravity load-carrying structural 
element whose gravity load-carrying capacity is decreased 
shall be considered an altered element subject to the require- 
ments of Section 503A.3. Any existing element that will form 
part of the lateral load path for any part of the addition shall 
be considered an existing lateral load-carrying structural 
element subject to the requirements of Section 5024.5. 


502A.4.1 Design live load. Where the addition does not 
result in increased design live load, existing gravity load- 
carrying structural elements shall be permitted to be eval- 
uated and designed for live loads approved prior to the 
addition. If the approved live load is less than that 
required by California Building Code Section 1607A, the 
area designed for the nonconforming live load shall be 
posted with placards of approved design indicating the 
approved live load. Where the addition does result in 
increased design live load, the live load required by Cali- 
fornia Building Code Section 1607A shall be used. 


[BS] 5024.5 Existing structural elements carrying lateral 
load. Where the addition is structurally independent of the 
existing structure, existing lateral load-carrying structural 
elements shall be permitted to remain unaltered. Where the 
addition is not structurally independent of the existing struc- 
ture, the existing structure and its addition acting together as a 
single structure shall be shown to meet the requirements of 
Sections 16094 and 16134 of the California Building Code. 


Exceptions: For incidental and minor additions: 


1. Any existing lateral load-carrying structural element 
whose demand-capacity ratio with the addition con- 
sidered is no more than 10 percent greater than its 
demand-capacity ratio with the addition ignored 
shall be permitted to remain unaltered. For purposes 
of calculating demand-capacity ratios, the demand 
shall consider applicable load combinations with 
design lateral loads or forces in accordance with 
Sections 16094 and 16134 of the California Build- 
ing Code. For purposes of this exception, compari- 
sons of demand-capacity ratios and calculation of 
design lateral loads, forces and capacities shall 
account for the cumulative effects of additions and 
alterations since original construction. 


2. Drift limits based on original design code shall be 
permitted to be used in lieu of the drift limits 
required by ASCE 7. 
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5024.6 Enhanced classroom acoustics. In Group E occupan- 
cies, enhanced classroom acoustics shall be provided in all 
classrooms in the addition with a volume of 20,000 cubic feet 
(565 m’) or less. Enhanced classroom acoustics shall comply 
with the reverberation time in Section 808 of ICC A117.1. 


5024.7 Smoke alarms in existing portions of a build- 
ing. Shall comply with California Building Standards Code. 


5024.8 Carbon monoxide alarms in existing portions of a 
building. Shall comply with California Building Standards 
Code. 


SECTION 503A 
ALTERATIONS 


5034.1 General. Except as provided by this section, alter- 
ations to any building or structure shall comply with the 
requirements of the California Building Code for new 
construction. Alterations shall be such that the existing build- 
ing or structure is no less conforming with the provisions of 
this code than the existing building or structure was prior to 
the alteration. 


Exceptions: 


1. An existing stairway shall not be required to comply 
with the requirements of California Building Code 
Section 1011 where the existing space and construc- 
tion does not allow a reduction in pitch or slope. 


2. Handrails otherwise required to comply with Cali- 
fornia Building Code Section 1011.11 shall not be 
required to comply with the requirements of Califor- 
nia Building Code Section 1014.6 regarding full 
extension of the handrails where such extensions 
would be hazardous due to plan configuration. 


[BS] 5034.2 Flood hazard areas. For buildings and struc- 
tures in flood hazard areas established in Section 16124.3 of 
the California Building Code, any alteration that constitutes 
substantial improvement of the existing structure, as defined 
in Chapter 2, shall comply with the flood design require- 
ments for new construction, and all aspects of the existing 
structure shall be brought into compliance with the require- 
ments for new construction for flood design. 


For buildings and structures in flood hazard areas estab- 
lished in Section 16124.3 of the California Building Code, 
any alterations that do not constitute substantial improvement 
of the existing structure, as defined in Chapter 2, are not 
required to comply with the flood design requirements for 
new construction. 


[BS] 5034.3 Existing structural elements carrying gravity 
load. Any existing gravity load-carrying structural element 
for which an alteration causes an increase in design gravity 
load of more than 5 percent shall be replaced or otherwise 
altered as needed to carry the gravity loads required by this 
code for new structures. Any existing gravity load-carrying 
structural element whose gravity load-carrying capacity is 
decreased as part of the alteration shall be shown to have the 
capacity to resist the applicable design gravity load required 
by this code for new structures. 
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503A.3.1 Design live load. Where the alteration does not 
result in increased design live load, existing gravity load 
carrying structural elements shall be permitted to be eval- 
uated and designed for live loads approved prior to the 
alteration. If the approved live load is less than that 
required by California Building Code Section 1607A, the 
area designed for the nonconforming live load shall be 
posted with placards of approved design indicating the 
approved live load. Where the alteration does result in 
increased design live load, the live load required by Cali- 
fornia Building Code Section 1607A shall be used. 


[BS] 5034.4 Existing structural elements carrying lateral 
load. Except as permitted by Section 5034.13, where the 
alteration increases design lateral loads in accordance with 
California Building Code Section 1609A or 1613A, or where 
the alteration, results in a prohibited structural irregularity as 
defined in the California Building Code, or where the alter- 
ation decreases the capacity of any existing lateral load- 
carrying structural element, the structure of the altered build- 
ing or structure shall meet the requirements of Sections 
16094 and 16134 of the California Building Code. 


Exceptions: For incidental and minor alterations: 


1. Any existing lateral load-carrying structural element 
whose demand-capacity ratio with the alteration 
considered is not more than 10 percent greater than 
its demand-capacity ratio with the alteration ignored 
shall be permitted to remain unaltered. For purposes 
of calculating demand-capacity ratios, the demand 
shall consider applicable load combinations with 
design lateral loads or forces in accordance with 
Sections 16094 and 16134 of the California Build- 
ing Code. Reduced seismic forces shall be permit- 
ted. For purposes of this exception, comparisons of 
demand-capacity ratios and calculation of design 
lateral loads, forces and capacities shall account for 
the cumulative effects of additions and alterations 
since original construction. 


2. Drift limits based on original design code shall be 
permitted to be used in lieu of the drift limits 
required by ASCE 7. 


[BS] 5034.5 Seismic Design Category F. Not permitted by 
OSHPD. 


[BS] 5034.6 Bracing for unreinforced masonry parapets 
on reroofing. Not permitted by OSHPD. 


[BS] 5034.7 Anchorage for concrete and reinforced 
masonry walls. Not permitted by OSHPD. 


[BS] 5034.8 Anchorage for unreinforced masonry walls in 
major alterations. Not permitted by OSHPD. 


[BS] $034.9 Bracing for unreinforced masonry parapets 
in major alterations. Not permitted by OSHPD. 


[BS] 5034.10 Anchorage of unreinforced masonry parti- 
tions in major alterations. Not permitted by OSHPD. 


[BS] 5034.11 Substantial structural alteration. Not permit- 
ted by OSHPD. 


[BS] 5034.12 Roof diaphragms resisting wind loads in 
high-wind regions. Not permitted by OSHPD. 
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[BS] 5034.13 Voluntary seismic improvements. Alterations 
to existing structural elements or additions of new structural 
elements that are not otherwise required by this chapter and 
are initiated for the purpose of improving the performance of 
the seismic force-resisting system of an existing structure or 
the performance of seismic bracing or anchorage of existing 
nonstructural elements shall be permitted, provided that an 
engineering analysis is submitted demonstrating the following: 


1. The altered structure, and the altered structural and 
nonstructural elements are no less conforming with the 
provisions of this code with respect to earthquake 
design than they were prior to the alteration. 


2. New structural elements are designed, detailed and con- 
nected to the existing structural elements as required by 
California Building Code Chapter 16A. Alterations of 
existing structural elements shall be based on design 
demand required by California Building Code Chapter 
16A. Demands for new or altered existing structural ele- 
ments need not exceed the maximum load effect that can 
be transferred to the elements by the system. 


3. New, relocated or altered nonstructural elements are 
designed, detailed and connected to existing or new 
structural elements as required by California Building 
Code Chapter I6A. 


4. The alterations do not create a structural irregularity 
as defined in ASCE 7 or make an existing structural 
irregularity more severe. 


5034.14 Smoke compartments. Shall comply with Califor- 
nia Building Standards Code. 


5034.15 Refuge areas. Shall comply with California Build- 
ing Standards Code. 


5034.16 Enhanced classroom acoustics. In Group E occu- 
pancies, where the work area exceeds 50 percent of the 
building area, enhanced classroom acoustics shall be 
provided in all classrooms with a volume of 20,000 cubic feet 
(565 m’) or less. Enhanced classroom acoustics shall comply 
with the reverberation time in Section 808 of ICC A117.1. 


5034.17 Locking arrangements in educational occupan- 
cies. In Group E occupancies, Group B_ educational 
occupancies and Group I-4 occupancies, egress doors with 
locking arrangements designed to keep intruders from enter- 
ing the room shall comply with Section 1010.2.8 of the 
California Building Code. 


5034.18 Two-way communications systems. Where the 
work area for alterations exceeds 50 percent of the building 
area and the building has elevator service, a two-way commu- 
nication systems shall be provided where required by Section 
1009.8 of the California Building Code. 


5034.19 Smoke alarms. Shall comply with California Build- 
ing Standards Code. 


5034.20 Carbon monoxide alarms. Shall comply with Cali- 
fornia Building Standards Code. 


SECTION 504A 
RESERVED 
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SECTION 505A 
RESERVED 


SECTION 506A 
CHANGE OF OCCUPANCY 


5064.1 Conformance. No change shall be made in the use 
or occupancy of any building, that would place the building 
in a different division of the same group of occupancy or in 
a different group of occupancies, unless such building is 
made to comply with the requirements of the California 
Building Code for the use or occupancy. Subject to the 
approval of the building official, the use or occupancy of 
existing buildings shall be permitted to be changed and the 
building is allowed to be occupied for purposes in other 
groups without conforming to all the requirements of the 
California Building Code for those groups, provided the 
new or proposed use is less hazardous, based on life and 
fire risk, than the existing use. 


506A.1.1 Change in function. 4 change in function shall 
require compliance with all the functional requirements 
for new construction in the California Building Code, 
including requirements in California Building Code Sec- 
tion 1224. 


Exception: Minimum room clearances, areas and 
dimensions may meet the requirements of the 2001 Cali- 
fornia Building Code for existing rooms re-used for a 
similar purpose, subject to the approval of OSHPD. 


506A.2 Certificate of occupancy. A certificate of occupancy 
shall be issued where it has been determined that the require- 
ments for the new occupancy classification have been met. 


5064.3 Stairways. Existing stairways in an existing structure 
shall not be required to comply with the requirements of a 
new Stairway as outlined in California Building Code Section 
1009 where the existing space and construction will not allow 
a reduction in pitch or slope. 


5064.4 Existing emergency escape and rescue openings. 
Where a change of occupancy would require an emergency 
escape and rescue opening in accordance with Section 1031.1 
of the California Building Code, operable windows serving 
as the emergency escape and rescue opening shall comply 
with the following 


1. An existing operable window shall provide a mini- 
mum net clear opening of 4 square feet (0.38 m’) 
with a minimum net clear opening height of 22 
inches (559 mm) and a minimum net clear opening 
width of 20 inches (508 mm). 


2. A replacement window where such window com- 
plies with both of the following: 


2.1. The replacement window meets the size 
requirements in Item 1. 


2.2. The replacement window is the manufac- 
turer’s largest standard size window that will 
fit within the existing frame or existing 
rough opening. The replacement window 
shall be permitted to be of the same operat- 
ing style as the existing window or a style 
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PRESCRIPTIVE COMPLIANCE METHOD 


that provides for an equal or greater window 
opening area than the existing window. 


5064.5 Structural. When a change of occupancy results in a 
structure being reclassified to a higher risk category, the 
structure shall conform to the seismic requirements for anew 
structure in the California Building Code of the higher risk 
category. 


Exception: Specific seismic detailing requirements of Cal- 
ifornia Building Code Section 1613A for a new structure 
shall not be required to be met where it can be shown that 
the level of performance is equivalent to that of a new 
structure, A demonstration of equivalence shall consider 
the regularity, over strength, redundancy and ductility of 
the structure. 


SECTION 507A 
HISTORIC BUILDINGS 


507A.1 Historic buildings. The provisions of this code that 
require improvements relative to a building’s existing condi- 
tion or, in the case of repairs, that require improvements 
relative to a building’s predamage condition, shall not be 
mandatory for historic buildings unless specifically required 
by this section. 


507A.2 Life safety hazards. The provisions of this code shall 
apply to historic buildings judged by the code official to 
constitute a distinct life safety hazard. 


[BS] 507A.3 Flood hazard areas. Within flood hazard areas 
established in accordance with Section 1612.3 of the Califor- 
nia Building Code, or Section R322 of the California 
Residential Code, as applicable, where the work proposed 
constitutes substantial improvement, the building shall be 
brought into compliance with Section 1612 of the California 
Building Code, or Section R322 of the California Residential 
Code, as applicable. 


Exception: Historic buildings meeting any of the follow- 
ing criteria need not be brought into compliance: 


1. Listed or preliminarily determined to be eligible for 
listing in the National Register of Historic Places. 


2. Determined by the Secretary of the US Department of 
Interior as contributing to the historical significance 
of a registered historic district or a district prelimi- 
narily determined to qualify as an historic district. 


3. Designated as historic under a state or local historic 
preservation program that is approved by the 
Department of Interior. 


[BS] 5074.4 Structural. Historic buildings shall comply 
with the applicable structural provisions in this chapter. 


Exceptions: 


1. The code official shall be authorized to accept exist- 
ing floors and existing live loads and to approve oper- 
ational controls that limit the live load on any floor. 


2. Repair of substantial structural damage is not 
required to comply with Sections 4054.2.3, and 
405A.2.4. Substantial structural damage shall be 
repaired in accordance with Section 4054.2.1. 
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CHAPTER 14 
RELOCATED OR MOVED BUILDINGS 


User note: 


About this chapter: Chapter 14 is applicable to any building that is moved or relocated. The relocation of a building will automatically cause 
an inspection and evaluation process that enables the jurisdiction to determine the level of compliance with the California Fire Code and the 
California Existing Building Code. These two codes, by their scope, are applicable to existing buildings. This is the case regardless of any 
repair, remodeling, alteration work or change of occupancy occurring (see the California Fire Code and California Existing Building Code). 


SECTION 1401 
GENERAL 


1401.1 Scope. This chapter provides requirements for relo- 
cated or moved structures, including relocatable buildings as 
defined in Chapter 2. [HCD] The provisions of Chapter 14 
are not applicable to commercial modulars, manufactured 
homes, mobilehomes, multi-unit manufactured housing and 
special purpose commercial modulars as defined in Health 
and Safety Code Sections 18001.8, 18007, 18008, 18008.7 
and 18012.5, respectively. These structures are subject to 
installation/reinstallation requirements specified in the 
Mobilehome Parks Act (Health and Safety Code Section 
18200 et seg.) and the California Code of Regulations, Title 
25, Division 1, Chapter 2. Manufactured homes must meet 
unit identification (data plate) and certification label require- 
ments as specified in the Code of Federal Regulations, Title 
24, Subtitle B, Chapter XX, Part 3280 and Health and Safety 
Code Section 18032. Commercial modulars and special 
purpose commercial modulars must meet identification 
requirements in the California Code of Regulations, Title 25, 
Division 1, Chapter 3, Subchapter 2. 


1401.1.1 Bleachers, grandstands and folding and tele- 
scopic seating. Relocated or moved bleachers, 
grandstands and folding and telescopic seating shall 
comply with ICC 300. 


1401.2 Conformance. The building shall be safe for human 
occupancy as determined by the California Fire Code and the 
International Property Maintenance Code. Any repair, alter- 
ation or change of occupancy undertaken within the moved 
structure shall comply with the requirements of this code 
applicable to the work being performed. Any field-fabricated 
elements shall comply with the requirements of the Califor- 
nia Building Code or the California Residential Code, as 
applicable. /HCD 1 & HCD 2] After July 1, 1978, local ordi- 
nances or regulations for relocated or moved apartment 
houses and dwellings shall permit the retention of existing 
materials and methods of construction, provided the apart- 
ment house or dwelling complies with the building standards 
for foundations applicable to new construction and does not 
become or continue to be a substandard building. For addi- 
tional information, see Health and Safety Code Section 
17958.9. 
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SECTION 1402 
REQUIREMENTS 


1402.1 Location on the lot. The building shall be located on 
the lot in accordance with the requirements of the California 
Building Code or the California Residential Code, as 
applicable. 


[BS] 1402.2 Foundation. The foundation system of relocated 
buildings shall comply with the California Building Code or 
the California Residential Code, as applicable. 


[BS] 1402.2.1 Connection to the foundation. The 
connection of the relocated building to the foundation 
shall comply with the California Building Code or the 
California Residential Code, as applicable. 


[BS] 1402.3 Wind loads. Buildings shall comply with Caii- 
fornia Building Code or California Residential Code wind 
provisions, as applicable. 


Exceptions: 


1. Detached one- and two-family dwellings and Group 
U occupancies where wind loads at the new location 
are not higher than those at the previous location. 


2. Structural elements whose stress is not increased by 
more than 10 percent. 


[BS] 1402.4 Seismic loads. Buildings shall comply with 
California Building Code or California Residential Code 
seismic provisions at the new location, as applicable. 


Exceptions: 


1. Structures in Seismic Design Categories A and B 
and detached one- and two-family dwellings in Seis- 
mic Design Categories A, B and C where the seis- 
mic loads at the new location are not higher than 
those at the previous location. 


2. Structural elements whose stress is not increased by 
more than 10 percent. 


[BS] 1402.5 Snow loads. Structures shall comply with Cali- 
fornia Building Code or California Residential Code snow 
loads, as applicable, where snow loads at the new location are 
higher than those at the previous location. 


Exception: Structural elements whose stress is not 
increased by more than 5 percent. 
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[BS] 1402.6 Flood hazard areas. If relocated or moved into 
a flood hazard area, structures shall comply with Section 
1612 of the California Building Code, or Section R322 of the 
California Residential Code, as applicable. 


[BS] 1402.7 Required inspection and repairs. The code 
official shall be authorized to inspect, or to require approved 
professionals to inspect at the expense of the owner, the vari- 
ous structural parts of a relocated building to verify that 
structural components and connections have not sustained 
structural damage. Any repairs required by the code official 
as a result of such inspection shall be made prior to the final 
approval. 
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CHAPTER 15 
CONSTRUCTION SAFEGUARDS 


User note: 


About this chapter: Chapter 15 looks to the construction process. Parameters are provided for demolition and for protecting adjacent prop- 
erty during demolition and construction. Issues such as how to provide egress and adequate water supply while the building is growing, the 
timing of standpipe and sprinkler installation, and protection of pedestrians are addressed. Note that this chapter is consistent with Chapter 33 
of the California Building Code and Chapter 33 of the California Fire Code. 


SECTION 1501 
GENERAL 


[BG] 1501.1 Scope. The provisions of this chapter shall 
govern safety during construction and the protection of adja- 
cent public and private properties. 


[BG] 1501.2 Storage and placement. Construction equip- 
ment and materials shall be stored and placed so as not to 
endanger the public, the workers or adjoining property for the 
duration of the construction project. 


[BS] 1501.2.1 Structural and construction loads. Struc- 
tural roof components shall be capable of supporting the 
roof-covering system and the material and equipment 
loads that will be encountered during installation of the 
system. 


[BG] 1501.3 Alterations, repairs and additions. Required 
exits, existing structural elements, fire protection devices and 
sanitary safeguards shall be maintained at all times during 
alterations, repairs or additions to any building or structure. 


Exceptions: 


1. Where such required elements or devices are being 
altered or repaired, adequate substitute provisions 
shall be made. 


2. Maintenance of such elements and devices is not 
required where the existing building is not occupied. 


[BG] 1501.4 Manner of removal. Waste materials shall be 
removed in a manner that prevents injury or damage to 
persons, adjoining properties and public rights-of-way. 


[BG] 1501.5 Fire safety during construction. Fire safety 
during construction shall comply with the applicable require- 
ments of the California Building Code and the applicable 
provisions of Chapter 33 of the California Fire Code. 


[BS] 1501.6 Protection of pedestrians. Pedestrians shall be 
protected during construction and demolition activities as 
required by Sections 1501.6.1 through 1501.6.7 and Table 
1501.6. Signs shall be provided to direct pedestrian traffic. 


[BS] 1501.6.1 Walkways. A walkway shall be provided 
for pedestrian travel in front of every construction and 
demolition site unless the applicable governing authority 
authorizes the sidewalk to be fenced or closed. A walkway 
shall be provided for pedestrian travel that leads from a 
building entrance or exit of an occupied structure to a 
public way. Walkways shall be of sufficient width to 
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accommodate the pedestrian traffic, but shall be not less 
than 4 feet (1219 mm) in width. Walkways shall be 
provided with a durable walking surface and shall be 
accessible in accordance with Chapter 114 of the Califor- 
nia Building Code. Walkways shall be designed to support 
all imposed loads and the design live load shall be not less 
than 150 pounds per square foot (psf) (7.2 kN/m’). 


[BS] TABLE 1501.6 
PROTECTION OF PEDESTRIANS 


HEIGHT OF DISTANCE OF 
CONSTRUCTION 


CONSTRUCTION TO 
8 feet or less 


TYPE OF 
PROTECTION 


LOT LINE REQUIRED 


Less than 5 feet Construction railings 


Less than 5 feet Barrier and covered 
walkway 


5 feet or more, but not 


Barrier and covered 


more than one-fourth the 
walkway 


height of construction 


5 feet or more, but 
between one-fourth and Baier 
one-half the height of 
construction 


5 feet or more, but 
exceeding one-half the 
height of construction 


For SI: 1 foot = 304.8 mm. 


[BS] 1501.6.2 Directional barricades. Pedestrian traffic 
shall be protected by a directional barricade where the 
walkway extends into the street. The directional barricade 
shall be of sufficient size and construction to direct vehic- 
ular traffic away from the pedestrian path. 


More than 8 feet 


None 


[BS] 1501.6.3 Construction railings. Construction rail- 
ings shall be not less than 42 inches (1067 mm) in height 
and shall be sufficient to direct pedestrians around 
construction areas. 


[BS] 1501.6.4 Barriers. Barriers shall be not less than 8 
feet (2438 mm) in height and shall be placed on the side of 
the walkway nearest the construction. Barriers shall 
extend the entire length of the construction site. Openings 
in such barriers shall be protected by doors that are 
normally kept closed. 
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[BS] 1501.6.4.1 Barrier design. Barriers shall be 
designed to resist loads required in Chapter 16 of the 
California Building Code unless constructed as 
follows: 


1. Barriers shall be provided with 2-inch by 4-inch 
(51 mm by 102 mm) top and bottom plates. 


2. The barrier material shall be boards not less than 
*/, inch (19.1 mm) in thickness or wood structural 
use panels not less than '/, inch (6.4 mm) in 
thickness. 


3. Wood structural use panels shall be bonded with 
an adhesive identical to that for exterior wood 
structural use panels. 


4. Wood structural use panels '/, inch (6.4 mm) or 
'S/,, inch (23.8 mm) in thickness shall have studs 
spaced not more than 2 feet (610 mm) on center. 


5. Wood structural use panels */, inch (9.5 mm) or 
'/, inch (12.7 mm) in thickness shall have studs 
spaced not more than 4 feet (1219 mm) on center, 
provided that a 2-inch by 4-inch (51 mm by 102 
mm) stiffener is placed horizontally at mid-height 
where the stud spacing is greater than 2 feet (610 
mm) on center. 


6. Wood structural use panels */, inch (15.9 mm) or 
thicker shall not span over 8 feet (2438 mm). 


[BS] 1501.6.5 Covered walkways. Covered walkways 
shall have a clear height of not less than 8 feet (2438 mm) 
as measured from the floor surface to the canopy over- 
head. Adequate lighting shall be provided at all times. 
Covered walkways shall be designed to support all 
imposed loads. The design live load shall be not less than 
150 psf (7.2 kN/m?) for the entire structure. 


Exception: Roofs and supporting structures of covered 
walkways for new, light-frame construction not 
exceeding two stories above grade plane are permitted 
to be designed for a live load of 75 psf (3.6 kN/m’) or 
the loads imposed on them, whichever is greater. In lieu 
of such designs, the roof and supporting structure of a 
covered walkway are permitted to be constructed as 
follows: 


1. Footings shall be continuous 2-inch by 6-inch (51 
mm by 152 mm) members. 


2. Posts not less than 4 inches by 6 inches (102 mm 
by 152 mm) shall be provided on both sides of 
the roof and spaced not more than 12 feet (3658 
mm) on center. 


3. Stringers not less than 4 inches by 12 inches (102 
mm by 305 mm) shall be placed on edge on the 
posts, 


4. Joists resting on the stringers shall be not less 
than 2 inches by 8 inches (51 mm by 203 mm) 
and shall be spaced not more than 2 feet (610 
mm) on center. 


5. The deck shall be planks not less than 2 inches 
(51 mm) thick or wood structural panels with an 
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exterior exposure durability classification not less 
than **/,, inch (18.3 mm) thick nailed to the joists. 


6. Each post shall be knee-braced to joists and 
stringers by members not less than 2 inches by 4 
inches (51 mm by 102 mm); 4 feet (1219 mm) in 
length. 


7. A curb that is not less than 2 inches by 4 inches 
(51 mm by 102 mm) shall be set on edge along 
the outside edge of the deck. 


[BS] 1501.6.6 Repair, maintenance and removal. Pedes- 
trian protection required by Section 1501.6 shall be 
maintained in place and kept in good order for the entire 
length of time pedestrians are subject to being endangered. 
The owner or the owner’s authorized agent, on completion 
of the construction activity, shall immediately remove 
walkways, debris and other obstructions and leave such 
public property in as good a condition as it was before 
such work was commenced. 


[BS] 1501.6.7 Adjacent to excavations. Every excava- 
tion on a site located 5 feet (1524 mm) or less from the 
street lot line shall be enclosed with a barrier not less 
than 6 feet (1829 mm) in height. Where located more 
than 5 feet (1524 mm) from the street lot line, a barrier 
shall be erected where required by the code official. 
Barriers shall be of adequate strength to resist wind pres- 
sure as specified in Chapter 16 of the California Building 
Code. 


[BG] 1501.7 Facilities required. Sanitary facilities shall be 
provided during construction or demolition activities in 
accordance with the California Plumbing Code. 


SECTION 1502 
PROTECTION OF ADJOINING PROPERTY 


[BS] 1502.1 Protection required. Adjoining public and 
private property shall be protected from damage during 
construction and demolition work. Protection must be 
provided for footings, foundations, party walls, chimneys, 
skylights and roofs. Provisions shall be made to control water 
runoff and erosion during construction or demolition activi- 
ties. The person making or causing an excavation to be made 
shall provide written notice to the owners of adjoining build- 
ings advising them that the excavation is to be made and that 
the adjoining buildings should be protected. Said notification 
shall be delivered not less than 10 days prior to the scheduled 
starting date of the excavation. 


[BS] 1502.2 Excavation retention systems. Where a reten- 
tion system is used to provide support of an excavation for 
protection of adjacent structures, the system shall conform to 
the requirements in Section 1502.2.1 through 1502.2.3. 


[BS] 1502.2.1 Excavation retention system design. 
Excavation retention systems shall be designed by a regis- 
tered design professional to provide vertical and lateral 
support, 


[BS] 1502.2.2 Excavation retention system monitoring, 
The retention system design shall include requirements for 
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monitoring of the system and adjacent structures for hori- 
zontal and vertical movement. 


[BS] 1502.2.3 Retention system removal. Elements of 
the system shall only be removed or decommissioned 
where adequate replacement support is provided by back- 
fill or by the new structure. Removal or decommissioning 
shall be performed in such a manner that protects the adja- 


cent property. 


SECTION 1503 
TEMPORARY USE OF STREETS, 
ALLEYS AND PUBLIC PROPERTY 


[BG] 1503.1 Storage and handling of materials. The 
temporary use of streets or public property for the storage or 
handling of materials or equipment required for construction 
or demolition, and the protection provided to the public shall 
comply with the provisions of the applicable governing 
authority and this chapter. 


[BG] 1503.2 Obstructions. Construction materials and 
equipment shall not be placed or stored so as to obstruct 
access to fire hydrants, standpipes, fire or police alarm boxes, 
catch basins or manholes, nor shall such material or equip- 
ment be located within 20 feet (6096 mm) of a street 
intersection, or placed so as to obstruct normal observations 
of traffic signals or to hinder the use of public transit loading 
platforms. 


[BG] 1503.3 Utility fixtures. Building materials, fences, 
sheds or any obstruction of any kind shall not be placed so as 
to obstruct free approach to any fire hydrant, fire department 
connection, utility pole, manhole, fire alarm box or catch 
basin, or so as to interfere with the passage of water in the 
gutter. Protection against damage shall be provided to such 
utility fixtures during the progress of the work, but sight of 
them shall not be obstructed. 


SECTION 1504 
FIRE EXTINGUISHERS 


[F] 1504.1 Where required. Structures under construction, 
alteration or demolition shall be provided with not fewer than 
one approved portable fire extinguisher in accordance with 
Section 906 of the California Fire Code and sized for not less 
than ordinary hazard as follows: 


1. At each stairway on all floor levels where combustible 
materials have accumulated. 


2. In every storage and construction shed. 


3. Additional portable fire extinguishers shall be provided 
where special hazards exist, such as the storage and use 
of flammable and combustible liquids. 


[F] 1504.2 Fire hazards. The provisions of this code and of 
the California Fire Code shall be strictly observed to safe- 
guard against all fire hazards attendant upon construction 
operations. 
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SECTION 1505 
MEANS OF EGRESS 


[BE] 1505.1 Stairways required. Where building construc- 
tion exceeds 40 feet (12 192 mm) in height above the lowest 
level of fire department vehicle access, a temporary or perma- 
nent stairway shall be provided. As construction progresses, 
such stairway shall be extended to within one floor of the 
highest point of construction having secured decking or 
flooring. 


[F] 1505.2 Maintenance of means of egress. Means of 
egress and required accessible means of egress shall be main- 
tained at all times during construction, demolition, 
remodeling or alterations and additions to any building. 


Exception: Existing means of egress need not be main- 
tained where approved temporary means of egress and 
accessible means of egress systems and facilities are 
provided. 


SECTION 1506 
STANDPIPES 


[F] 1506.1 Where required. In buildings required to have 
standpipes by Section 905.3.1 of the California Building 
Code, not less than one standpipe shall be provided for use 
during construction. Such standpipes shall be installed prior 
to construction exceeding 40 feet (12 192 mm) in height 
above the lowest level of fire department vehicle access. Such 
standpipes shall be provided with fire department hose 
connections at locations adjacent to stairways, complying 
with Section 1505.1. As construction progresses, such stand- 
pipes shall be extended to within one floor of the highest 
point of construction having secured decking or flooring. 


[F] 1506.2 Buildings being demolished. Where a building or 
portion of a building is being demolished and a standpipe is 
existing within such a building, such standpipe shall be main- 
tained in an operable condition so as to be available for use 
by the fire department. Such standpipe shall be demolished 
with the building but shall not be demolished more than one 
floor below the floor being demolished. 


[F] 1506.3 Detailed requirements. Standpipes shall be 
installed in accordance with the provisions of Chapter 9 of 
the California Building Code. 


Exception: Standpipes shall be either temporary or 
permanent in nature, and with or without a water supply, 
provided that such standpipes conform to the requirements 
of Section 905 of the California Building Code as to 
capacity, outlets and materials. 


SECTION 1507 
AUTOMATIC SPRINKLER SYSTEM 


[F] 1507.1 Completion before occupancy. In buildings 
where an automatic sprinkler system is required by this code 
or the California Building Code, it shall be unlawful to 
occupy any portions of a building or structure until the auto- 
matic sprinkler system installation has been tested and 
approved, except as provided in Section 110.3. 
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[F] 1507.2 Operation of valves. Operation of sprinkler 
control valves shall be permitted only by properly authorized 
personnel and shall be accompanied by notification of duly 
designated parties. When the sprinkler protection is being 
regularly turned off and on to facilitate connection of newly 
completed segments, the sprinkler control valves shall be 
checked at the end of each work period to ascertain that 
protection is in service. 


SECTION 1508 
ACCESSIBILITY 


[BE] 1508.1 Construction sites. Structures, sites and equip- 
ment directly associated with the actual process of 
construction, including, but not limited to, scaffolding, bridg- 
ing, material hoists, material storage or construction trailers, 
are not required to be accessible. 


SECTION 1509 
WATER SUPPLY FOR FIRE PROTECTION 


[F] 1509.1 When required. An approved water supply for 
fire protection, either temporary or permanent, shall be made 
available as soon as combustible building material arrives on 
the site, on commencement of vertical combustible construc- 
tion, and on installation of a standpipe system in buildings 
under construction, in accordance with Sections 1509.1 
through 1509.5. 


Exception: The fire code official is authorized to reduce 
the fire-flow requirements for isolated buildings or a group 
of buildings in rural areas or small communities where the 
development of full fire-flow requirements is impractical. 


[F] 1509.2 Combustible building materials. When combus- 
tible building materials of the building under construction are 
delivered to a site, a minimum fire flow of 500 gallons per 
minute (1893 L/m) shall be provided. The fire hydrant used to 
provide this fire flow supply shall be within 500 feet (152 m) 
of the combustible building materials as measured along an 
approved fire apparatus access lane. Where the site configu- 
ration is such that one fire hydrant cannot be located within 
500 feet (152 m) of all combustible building materials, addi- 
tional fire hydrants shall be required to provide coverage in 
accordance with this section. 


[F] 1509.3 Vertical construction of Types III, 1V and V 
construction. Prior to commencement of vertical construc- 
tion of Type III, IV or V _ buildings that utilize any 
combustible building materials, the fire flow required by 
Sections 1509.3.1 through 1509,3.3 shall be provided, 
accompanied by fire hydrants in sufficient quantity to deliver 
the required fire flow and proper coverage. 


[F] 1509.3.1 Fire separation up to 30 feet. Where a 
building of Type III, IV or V construction has a fire sepa- 
ration distance of less than 30 feet (9144 mm) from 
property lot lines, and an adjacent property has an existing 
structure or otherwise can be built on, the water supply 
shall provide either a minimum of 500 gallons per minute 
(1893 L/m), or the entire fire flow required for the build- 
ing when constructed, whichever is greater. 
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[F] 1509.3.2 Fire separation of 30 feet up to 60 feet. 
Where a building of Type III, IV or V construction has a 
fire separation distance of 30 feet (9144 mm) up to 60 feet 
(18 288 mm) from property lot lines, and an adjacent prop- 
erty has an existing structure or otherwise can be 
constructed upon, the water supply shall provide a mini- 
mum of 500 gallons per minute (1893 L/m), or 50 percent 
of the fire flow required for the building when constructed, 
whichever is greater. 


[F] 1509.3.3 Fire separation of 60 feet or greater. 
Where a building of Type III, IV or V construction has a 
fire separation of 60 feet (18 288 mm) or greater from a 
property lot line, a water supply of 500 gallons per minute 
(1893 L/m) shall be provided, 


[F] 1509.4 Vertical construction, Types I and II construc- 
tion. If combustible construction materials are delivered to 
the construction site, water supply in accordance with Section 
1509.2 shall be provided. Additional water supply for fire 
flow is not required prior to commencing vertical construc- 
tion of Type I and II buildings. 


[F] 1509.5 Standpipe supply. Regardless of the presence of 
combustible building materials, the construction type or the 
fire separation distance, where a standpipe is required in 
accordance with Section 1506, a water supply providing a 
minimum flow of 500 gallons per minute (1893 L/m) shall be 
provided. The fire hydrant used for this water supply shall be 
located within 100 feet (30 480 mm) of the fire department 
connection supplying the standpipe. 
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The state agency does not adopt sections identified with the following symbol: T 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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CHAPTER 16 
REFERENCED STANDARDS 


User note: 


About this chapter: This code contains numerous references to standards that are used to regulate materials and methods of construction. 
Chapter 16 contains a comprehensive list of all standards that are referenced in the code, including the appendices. The standards are part of 
the code to the extent of the reference to the standard. Compliance with the referenced standard is necessary for compliance with this code. 
By providing specifically adopted standards, the construction and installation requirements necessary for compliance with the code can be 
readily determined. The basis for code compliance is, therefore, established and available on an equal basis to the building code official, 
contractor, designer and owner. 


This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the promulgating 
agency of the standard, the standard identification, the effective date and title, and the section or sections of this document that reference the 
standard. The application of the referenced standards shall be as specified in Section 102.4, or California Administration Division 1, as appli- 
cable. [OSHPD 1] Reference to other chapters. In addition to the code sections referenced, the standards listed in this chapter are 
applicable to the respective code sections in Chapters 2, 3A, 4A and 5A. 


ASCE/SEI American Society of Civil Engineers 


Structural Engineering Institute 
1801 Alexander Bell Drive 
Reston, VA 20191-4400 
7—1988: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
503.12, 706.3.2 


7—1993: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
503.12, 706.3.2 


7—1995: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
; 503.12, 706.3.2 


7—1998: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
503.12, 706.3.2 


7—2002: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
503.12, 706.3.2 


7—2005: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
50312, 706:3.2 


7—2010: Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
503.12, 706.3.2 


7—2016: Minimum Design Loads and Associated Criteria for Buildings and Other Structures with Supplement 1 /OSHPD 1, 1R, 2, 4 
and 5, DSA-SS, DSA-SS/CC] and Supplement 3 
304.2, 304A.2, 304.3.1, 501A.3, 5024.5, 503.4, 503.12, 503.13, 503A. 13, 706.3.2, 805.3, 805.4 


41—2013: [OSHPD 1] Seismic Evaluation and Retrofit of Existing Buildings 
304A.2, 304A.3.4, 304A.3.5 

41—2017: Seismic Evaluation and Retrofit of Existing Buildings /OSHPD IR, 2, 4 and 5] with Supplement No. 1 
304.3.1, Table 304.3.1, 304.3.2, Table 304.3.2 


ASHRAE ASHRAE 


1791 Tullie Circle NE 
Atlanta, GA 30329 


62.1—2019: Ventilation for Acceptable Indoor Air Quality 
807.2 


ASME American Society of Mechanical Engineers 
Two Park Avenue 
New York, NY 10016 


A17.1—2019/CSA B44—19: Safety Code for Elevators and Escalators 
306,7.7, 902.1.2 
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ASME—continued @ 
A17.3—2020: Safety Code for Existing Elevators and Escalators : 
902.1.2 


A18.1—2020: Safety Standard for Platform Lifts and Stairway Chair Lifts 
306.7.8 


ASTM ASTM International 


100 Barr Harbor Drive, P.O. Box C700 
West Conshohocken, PA 19428-2959 
A615 —15ael1: Specification for Deformed and Plain Carbon-steel Bars for Concrete Reinforcement: 
303A, 3.5.3 


C94/C94M—17A: Specification for Ready-mixed Concrete 
109.3.1 


E108—17: Standard Test Methods for Fire Tests of Roof Coverings 
1204.5 


E136—16A: Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C 
202 


F2006—17: Standard Safety Specification for Window Fall Prevention Devices for Non-Emergency Escape (Egress) and Rescue 
(Ingress) Windows 
505.2, 702.4 


F2090—17: Standard Specification for Window Fall Prevention Devices with Emergency (Egress) Release Mechanisms 
505.2, 505.3.1, 702.4, 702.5.1 


ICC International Code Council, Inc. 
500 New Jersey Avenue NW 6th Floor @ 
Washington, DC 20001 
CBC—22: California Building Code 

101.4.1, 104.2.1,, 106.2.2, 109.3.3, 109.3.6, 109.3.9, 109.3.10, 110.2, 2014.3,.202, 2024; 3UITALT, S0IA 3, 3013, 
302A.4, 302.4.1, 302.5, 303.1, 303A. 1, 303.2.2, 304.1, 304A. 1, 304.3.1, 304.3.2, 305.1, 306.5, 306.7, 306.7.2, 306.7.4, 
306.7.5, .306.7.9, 306.7.10, 306.7.10.1, .306.7.10.2, 306.7.10.3, 306.7.11, 306.7.12, 8067215; 306.7.15, 306.7. 16, 
306.7.16.3, 306.7.16.4, 306.7.16.5, 306.7.16.7, 309.2, 3094.2, 309A.3, 3094.6, 310A.2, 310A.3, 401.3, 4014.3, 402A, 
402.1, 4054.1, 405A.2, 405.2.1.1, 405.2.3.1, 405.2.3.3, 405.2.4, 405.2.5, 405.2.6, 501.2, 5014.3, 502A. 1, 502.1, 502.3, 
502A.3, 502.4, 5024.4, 502.5, 5024.5, 503.1, 5034.1, 503.2, 503A.2, 503.3, 503A.3, 503.4, 5034.4, 503.5, 503.11, 
503.12, 503.13, 5034.13, 503.14, 503.15, 503.17, 503.18, 505.3, 505.4, 506.1, 5064.1, 506.3, 5064.3, 5064.4, 506.4, 
506.5.1,,506.5.2, 506.5.3, 506.5.4, 507:3, 701.2, 701.3/702.1, 702.2, 702.3, 702.5, 702.6, 702.7, 704.1,1, 704.3, 705.1. 
705.2, 706.2, 706.3.2, 802.2.1, 802.2.3, 802.3, 802.4, 802.5.2, 802.6, 802.6, 803.1.1, 803.2, 803.2.2, 803.2.3, 803.2.4, 
803.2.5, 803.3, 804.1, 804.4.1, 804.4.1.1, Table 804.4.1.1(1), 804.4.1.2.1, 804.5.1.2, 804.5.3, 804.5.4, 804.5.5, 804.6, 
804.7, 804.8.1, 804.9.1, 804.10.2, 804.11, 804.12.2, 805.2, 805.3, 805.4, 904.1.2, 904.1.3, 904.1.4, 904.1.6, 904.1.7, 
904.2, 904.2.1, 904.2.2, 905.2, 905.3, 905.4, 906.2, 906.3, 906.6, 1001.2, 1001.3, 1002.1, 1002.2, 1002.3, 1002.4, 
1004.1, 1006.1, 1006.2, 1006.3, 1006.4, 1010.1, 1011.1, 1011.2.1, 1011.2.2, 1011.3, 1011.5.1, 1011.5.2, 1011.5.3, 
1011,5.6, 1011.6,1,.1011,6.1.1 1011 .6.39 101 4597/11011.7.2, 101 127.3,4011,8.1,.1011.8.2. 10118351102 111022. 
1102.3, 1103.1, 1103.2, 1103.3, :1201.4, 1202.2, 1203.12, 1204;2y 12049. 1206: 1 1301;2.2.61301.2,3, 1301.24; 
1301.3.3, 1301,4.1, 1301,6.1, 1301611) 1301.6.2,. 1301.6.257, 91301632, “1301.6.5.3, 1301643, 130164. 
1301.6.5.1, 1301.6.6, 1301.6.7.1, 1301.6.8, 1301.6.9, 1301.6.9.1, 1301.6.10, 1301.6.10.1, 1301.6.11, 1301.6.11.1, 
1301.6.12.1, 1301.6.13, Table 1301.6.15, 1301.6.15.1, 1301.6.16.1, 1301.6.17, 1301.6.17.1, 1301.6.18, 1301.6.18.1, 
1301.6.19, Table 1301.6.19, 1301.6.20, 1301.6.20.1, 1301.9.1, 1401.2, 1402.1, 1402.2, 1402.2.1, 1402.3, 1402.4, 
1402.5, 1402.6, 1501.5, 1501.6.1, 1501.6.4.1, 1501.6.7, 1506.1, 1506.3, 1507.1 


ICC 300—17: ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands 
301.1.1 


ICC 500—20: Standard for the Design and Construction of Storm Shelters 
303.1, 303.2 


ICC A117.1—17: Accessible and Usable Buildings and Facilities @ 
306.3, 306.7, 306.7.11, 306.7.12 


CEC—21: California Energy Code 
302.2, 702.7, 708.1, 809.1, 907.1, 1104.1 
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ICC—continued 


101,2.1, 101.4.2, 301.3.1, 302.2, 307.1, 308.1, 802.2.1, 802.2.3, 803.2.3, 803.4.1.1, 803.4.1.2, 803.4.1.3, 803.4.1.4, 
803.4.1.5, 803.4.1.6, 904.1.5, 1011.6.1.1, 1301.3.2, 1301.6.8.1, 1301.6.14, 1301.6.14.1, 1401.2, 1501.5, 1504.1, 
1504.2 


IFGC—21: International Fuel Gas Code® | 
S02 20102 aet 


CMC—22: California Mechanical Code 
302.2, 702.7, 807.1, 902.1.1, 1008.1, 1301.6.7.1, 1301.6.8, 1301.6.8.1 


CPC—22: California Plumbing Code 
302.2, 408.1, 702.7, 1009.1, 1009.2, 1009.3, 1009.5, 1501.7 


IPMC—21: International Property Maintenance Code® 
101.4.2, 302.2, 1301.3.2, 1401.2 


CRC—22: California Residential Code 
101.2, 101.4.1, 104.2.1, 109.3.3, 109.3.10, 302.2, 307.1, 308.1, 401.3, 402.1, 405.2.6, 502.3, 502.4, 502.5, 503.2, 
503.3, 503.11, 505.2, 505.3, 507.3, 701.3, 702.4, 702.5, 706.2, 708.1, 805.2, 806.4, 809.1, 906.2, 907.1, 1011.2.1, 
1103.1, 1103.2, 1103.3, 1104.1, 1201.4, 1301.2.2, 1301.2.3, 1301.3.3, 1401.2, 1402.1, 1402.2, 1402.2.1, 1402.3, 
1402.4, 1402.5, 1402.6 


NE PA National Fire Protection Association 


1 Batterymarch Park 
Quincy, MA 02169-7471 


NFPA 13R—22: Standard for the Installation of Sprinkler Systems in Residential Occupancies up to and Including Four Stories in Height | | 
803.2.4 


Add new Sections 6.6.10 and 6.6.10.1 as follows: 


6.6.10 Solar Photovoltaic panel structures. 


6.6.10.1 Sprinklers shall be permitted to be omitted from the following structures: 


(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency 
prohibiting any use underneath including storage. 


(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed openings 
throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency. 
Revise Section 11,4 as follows: 


11.4 Instructions, 

The installing contractor shall provide the property owner or the property owner's authorized representative with the following: 
(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any equipment and 
devices installed. 


(2) NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems 2013 California 
Edition and Title 19, California Code of Regulations, Chapter 5. 


(3) Once the system is accepted by the authority having jurisdiction, a label as prescribed by Title 19, California Code of 
Regulations, Chapter 5, shall be affixed to each system riser. 


CEC—22: California Electrical Code 
107.3, 302.2, 406.1.1, 406.1.2, 406.1.3, 406.1.5, 806.1, 806.4.4, 1007.1, 1007.2, 1007.3, 1007.4 


NFPA 72—22: National Fire Alarm and Signaling Code | | 
803.2.6, 803.4 
Revise Section 10.3.1 as follows: 


10.3.1 Equipment constructed and installed in conformity with this Code shall be listed for the purpose for which it is used. Fire alarm 
systems and components shall be California State Fire Marshal approved and listed in accordance with California Code of Regulations, 
Title 19, Division 1. 

Revise Section 10.3.3 as follows: 


10.3.3 All devices and appliances that receive their power from the initiating device circuit or signaling line circuit of a control unit shall 
be California State Fire Marshal listed for use with the control unit. 
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Revise Section 12.3.8.1 as follows: 


12,3.8.1 The outgoing and return (redundant) circuit conductors shall be permitted in the same cable assembly (i.e., multiconductor 
cable), enclosure or raceway only under the following conditions: 


(1) For a distance not to exceed 10 feet (3.0 m) where the outgoing and return conductors enter or exit the initiating device, 
notification appliance, or control unit enclosures. 
(2) Single drops installed in the raceway to individual devices or appliances. 


(3) *In a single room not exceeding 1000 feet’ (93 m’) in area, a drop installed in the raceway to multiple devices or appliances that 
does not include any emergency control function devices. 


(4) Where the vertically run conductors are contained in a 2-hour rated cable assembly, or enclosed (installed) in a 2-hour rated 
enclosure or a listed circuit integrity (C.I.) cable, which meets or exceeds a 2-hour fire-resistive rating. 
Revise Section 14.4.6.1 as follows: 
14.4,6.1 Testing. Household fire alarm systems shall be tested in accordance with the manufacturer ’s published instructions according to 
the methods of Table 14.4.3.2. 
Revise Section 17.16 as follows: 
17.16 Fire Extinguisher Electronic Monitoring Device. A fire extinguisher electronic monitoring device shall indicate those conditions 
for a specific fire extinguisher required by California Code of Regulations, Title 19, Division 1, Chapter 1, Section 574.2(c) and 
California Fire Code to a fire alarm control unit. 
Revise Section 12.3.8 as follows: 


12.3.8 (4) Where the vertically run conductors are contained in a 2-hour rated cable assembly, or enclosed (installed) in a 2-hour rated 
enclosure or a listed circuit integrity (C.I.) cable, which meets or exceeds a 2-hour fire resistive rating. 


Revise Section 23.8.5.1.2 as follows: 


23,8.5,1,2* Where connected to a supervising station, fire alarm systems employing automatic fire detectors or waterflow detection 
devices shall include a manual fire alarm box to initiate a signal to the supervising station. 


Exception: Fire alarm systems dedicated to elevator recall control, supervisory service and fire sprinkler monitoring as permitted in 
Section 17.15 of NFPA 72. 

Revise Section 23.8.5.4.1 as follows: 

23,8,5.4,1 Systems equipped with alarm verification features shall be permitted under the following conditions: 


(1) The alarm verification feature is not initially enabled unless conditions or occupant activities that are expected to cause nuisance 
alarms are anticipated in the area that is protected by the smoke detectors, Enabling of the alarm verification feature shall be 
protected by password or limited access. 


(2) A smoke detector that is continuously subjected to a smoke concentration above alarm threshold does not delay the system 
functions of Sections 10.7 through 10.16, 23.8.1.1, or 21.2.1 by more than 30 seconds. 


(3) Actuation of an alarm-initiating device other than a smoke detector causes the system functions of Sections 10.7 through 10.16, 
23,8.1,1, or 21.2.1 without additional delay. 


(4) The current status of the alarm verification feature is shown on the record of completion [see Figure 7.8.2(a), Item 4.3]. 
(3) Operation of a patient room smoke detector in I-2 and R-2.1 occupancies shall not include an alarm verification feature. 
Revise Section 29.3.1 as follows: 


29,3.1 All devices, combinations of devices and equipment to be installed in conformity with this chapter shall be approved.and listed by 
the California State Fire Marshal for the purposes for which they are intended. 


Revise Section 29.5.2.1.1 as follows: 


29,5.2.1.1* Smoke and Heat Alarms. Where connected to a supervising station unless exempted by applicable laws, codes or standards, 
smoke or heat alarms used to provide a fire-warning function, and when two or more alarms are installed within a dwelling unit, suite of 
rooms or similar area, shall be arranged so that the operation of any smoke or heat alarm causes all alarms within these locations to sound. 


Note: Exception to 29.8.2.1.1 not adopted by the SFM. 


Add Section 29.10.2.1 as follows: 
29,10.2.1 The alarm verification feature shall not be used for household fire warning equipment. 


Add Section 29.10.6.8.1 as follows: 
29.10.6.8.1 The alarm verification feature shall not be used for household fire warning equipment. 


NFPA 99—21; Health Care Facilities Code 


302.2.1, 406.1.4, 408.3, 501.3, 707.1, 806.3, 808.1, 1007.1 


NFPA 101—21; Life Safety Code 
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790—04: Standard Test Methods for Fire Tests of Roof Coverings—with Revisions through October 2018 
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2 CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 


APPENDIX A 
CHAPTER A1 — SEISMIC STRENGTHENING PROVISIONS 
FOR UNREINFORCED MASONRY BEARING WALL BUILDINGS 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications.) 


Somos von 
ye me esse 


Adopt Entire Chapter as 


amended (amended 

sections ae below) 

Adopt only those tai 

that are listed below 
Chapter / Section 
A100.1 sf 
A103.1 


The state agency does not adopt sections identified with the following symbol: T 


The Office of the State Fire Marshal's adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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Appendix A: GUIDELINES FOR THE SEISMIC RETROFIT OF EXISTING BUILDINGS 
CHAPTER A‘ 


SEISMIC STRENGTHENING PROVISIONS FOR 
UNREINFORCED MASONRY BEARING WALL BUILDINGS 


User note: 


About this appendix: Appendix A provides guidelines for upgrading the seismic-resistance capacity of different types of existing buildings. It 
is organized into separate chapters that deal with buildings of different types, including unreinforced masonry buildings, reinforced concrete 


and reinforced masonry wall buildings, and light-frame wood buildings. 


SECTION A100 
APPLICATION 


[BS] A100.1 Vesting authority. When adopted by a state 
agency, the provisions of these regulations shall be enforced 
by the appropriate enforcing agency, but only to the extent of 
authority granted to such agency by the state legislature. 


Following is a list of the state agencies that adopt building 
standards, the specific scope of application of the agency 
responsible for enforcement, and the specific statutory 
authority of each agency to adopt and enforce such provi- 
sions of building standards of this code, unless otherwise 
stated. 


1. BSC—California Building Standards Commission. 


Application—Existing buildings as specified in Section 
A102 having at least one unreinforced masonry bear- 
ing wall, with the exception of buildings subject to 
building standards pursuant to Health and Safety 
Code, commencing with Section 17910. 


Enforcing Agency—State or local agency specified 
by the applicable provisions of the law. 


Authority Cited—Health and Safety Code Section 
18934.7. 


Reference— Health and Safety Code Sections 18901 
through 18949. 


2. HCD 1—The Department of Housing and Commu- 
nity Development. 


Application—Hotels, motels, lodging houses, apart- 
ments, dwellings, employee housing and factory-built 
housing. 


Enforcing Agency—The local building department 
or the Department of Housing and Community 
Development. 


Authority Cited—Health and Safety Code Sections 
17040, 17921, 17922 and 19990. 


Reference—Health and Safety Code Sections 17000 
through 17060, 17910 through 17990, 19960 
through 19997; and Government Code Section 
12955.1. 
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3. HCD 2—The Department of Housing and Commu- 
nity Development. 


Application—Permanent buildings and permanent 
accessory buildings or structures constructed within 
mobilehome parks and special occupancy parks. 


Enforcing Agency—The local building department 
or the Department of Housing and Community 
Development. 


Authority Cited—Health and Safety Code Sections 
18300, 18620, 18640, 18865, 18873 and 18873.2. 


Reference—Health and Safety Code Sections 18200 
through 18700 and 18860 through 18874. 


SECTION A101 
PURPOSE 


[BS] A101.1 Purpose. The purpose of this chapter is to 
promote public safety and welfare by reducing the risk of 
death or injury from the effects of earthquakes on existing 
unreinforced masonry bearing wall buildings. 


The provisions of this chapter are intended as minimum 
standards for structural seismic resistance, and are established 
primarily to reduce the risk of life loss or injury. Compliance 
with these provisions will not necessarily prevent loss of life 
or injury, or prevent earthquake damage to retrofitted build- 
ings. 


SECTION A102 
SCOPE 


[BS] A102.1 General. The provisions of this chapter shall 
apply to all existing buildings not more than six stories in 
height above the base of the structure and having not fewer 
than one unreinforced masonry bearing wall. The elements 
regulated by this chapter shall be determined in accordance 
with Table A102.1. Except as provided herein, other struc- 
tural provisions of the building code shall apply. This chapter 
does not apply to the alteration of existing electrical, plumb- 
ing, mechanical or fire safety systems. 


[BS] A102.2 Essential and hazardous facilities. The provi- 
sions of this chapter shall not apply to the strengthening of 


APPENDIX A-3 


APPENDIX A—GUIDELINES FOR THE SEISMIC RETROFIT OF EXISTING BUILDINGS 


[BS] TABLE A102.1 
ELEMENTS REGULATED BY THIS CHAPTER 


BUILDING ELEMENTS 
2 0.067, < 0.133, 


ime AS SERBReS 
Wal ashore 


2 0.133, < 0.20, 


So 
wo 


a. Applies only to buildings designed according to the general procedures of Section A110. 
b. Applies only to buildings designed according to the special procedures of Section A111. 


buildings in Risk Category III or IV. Such buildings shall be 
strengthened to meet the requirements of the California 
Building Code for new buildings of the same risk category or 
other such criteria approved by the code official. 


SECTION A103 
DEFINITIONS 


[BS] A103.1 Definitions. For the purpose of this chapter, the 
applicable definitions in the California Building Code as 
adopted by the California Building Standards Commission 
(BSC) shall also apply. 

BUILDING CODE. [BSC, HCD 1 and HCD 2] “Building 
Code” shall mean the most current edition of the California 
Building Code, Title 24, Part 2 as adopted by the California 
Building Standards Commission (BSC). 


[BS] BED JOINT. The horizontal layer of mortar on which a 
masonry unit is laid. 


[BS] COLLAR JOINT. The vertical space between adjacent 
wythes. A collar joint may contain mortar or grout. 


[BS] CROSSWALL. A new or existing wall that meets the 
requirements of Section Al11.3. A crosswall is not a shear 
wall. 


[BS] CROSSWALL SHEAR CAPACITY. The unit shear 
value times the length of the crosswall, v.L.. 


[BS] DETAILED BUILDING SYSTEM ELEMENTS. The 
localized elements and the interconnections of these elements 
that define the design of the building. 


[BS] DIAPHRAGM EDGE. The intersection of the horizon- 
tal diaphragm and a shear wall. 


[BS] DIAPHRAGM SHEAR CAPACITY. The unit shear 
value times the depth of the diaphragm, v,D. 


Lh 


[BS] FLEXIBLE DIAPHRAGM. A diaphragm of wood or 
untopped metal deck construction in which the horizontal 
deformation along its length is at least two times the average 
story drift. 


HEAD JOINT. The vertical mortar joint placed between 
masonry units within the wythe. 


[BS] NORMAL WALL. A wall perpendicular to the direc- 
tion of seismic forces. 
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[BS] OPEN FRONT. An exterior building wall line on one 
side only without vertical elements of the seismic force-resist- 
ing system in one or more stories. 


[BS] POINTING. The process of removal of deteriorated 
mortar from between masonry units and placement of new 
mortar. Also known as repointing or tuckpointing for purposes 
of this chapter. 


[BS] REPOINTING. See “Pointing.” 


[BS] RIGID DIAPHRAGM. A diaphragm of concrete 
construction or concrete-filled metal deck construction. 


[BS] TUCKPOINTING. See “Pointing.” 


[BS] UNREINFORCED MASONRY (URM). Includes 
burned clay, concrete or sand-lime brick; hollow clay or 
concrete block; plain concrete; and hollow clay tile. These 
materials shall comply with the requirements of Section A106 
as applicable. 


[BS] UNREINFORCED MASONRY BEARING WALL. 
A URM wall that provides the vertical support for the reaction 
of floor or roof-framing members for which the total superim- 
posed vertical load exceeds 100 pounds per linear foot (1459 
N/m) of wall length. 


[BS] UNREINFORCED MASONRY WALL. A masonry 
wall that relies on the tensile strength of masonry units, mortar 
and grout in resisting design loads, and in which the area of 
reinforcement is less than the minimum amounts as defined 
for reinforced masonry walls. 


[BS] YIELD STORY DRIFT. The lateral displacement of 
one level relative to the level above or below at which yield 
stress is first developed in a frame member. 


SECTION A104 
SYMBOLS AND NOTATIONS 


[BS] A104.1 Symbols and notations. For the purpose of this 
chapter, the following notations supplement the applicable 
symbols and notations in the building code. 


a 


n 


= Diameter of core multiplied by its length or the 
area of the side of a square prism. 


A = Cross-sectional area of unreinforced masonry pier 
or wall, square inches (10° m’). 
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= Total area of the bed joints above and below the 
test specimen for each in-place shear test, square 
inches (10° m?). 


A, = Area of net mortared or grouted section of a wall or 
wall pier. 

D = In-plane width dimension of pier, inches (10° m), 
or depth of diaphragm, feet (m). 

DCR =Demand-capacity ratio specified in Section 
A111.4.2. 

ie = Lower bound masonry compressive strength. 

tes = Tensile-splitting strength of masonry. 

F = Force applied to a wall at level x, pounds (N). 

H = Least clear height of opening on either side of a 


pier, inches (10° m). 

h/t = Height-to-thickness ratio of URM wall. Height, h, 
is measured between wall anchorage levels and/or 
slab-on-grade. 


L = Span of diaphragm between shear walls, or span 
between shear wall and open front, feet (m). 

L. = Length of crosswall, feet (m). 

L; =Effective diaphragm span for an _ open-front 
building specified in Section A111.8, feet (m). 

R = Applied force as determined by standard test method 
of ASTM C496 or ASTM E519, pounds (N). 

P, | =Superimposed dead load at the location under 


consideration, pounds (N). For determination of the 
rocking shear capacity, dead load at the top of the 
pier under consideration shall be used. 


P,,, = Stress resulting from the dead plus actual live load 
in place at the time of testing, pounds per square 
inch (kPa). 

P..,  — Splitting tensile test load determined by standard 
test method ASTM C496, pounds (N). 

PY = Weight of wall, pounds (N). 

R = Response modification factor for Ordinary plain 


masonry shear walls in Bearing Wall System from 
Table 12.2-1 of ASCE 7, where R = 1.5. 


ie = Design spectral acceleration at short period, in g 
units. 

inh = Design spectral acceleration at 1-second period, in 
g units. 

v, = The shear strength of any URM pier, v,,A/1.5 
pounds (N). 

v. = Unit shear strength for a crosswall sheathed with 


any of the materials given in Table A108.1(1) or 
Table A108.1(2), pounds per foot (N/m). 


vr = Shear strength of unreinforced masonry, pounds 
per square inch (kPa). 

re = The shear strength of any URM pier or wall, 
pounds (N). 

ae = Total shear capacity of crosswalls in the direction 


of analysis immediately above the diaphragm level 
being investigated, v.L., pounds (N). 
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Vs = Total shear capacity of crosswalls in the direction 
of analysis immediately below the diaphragm level 
being investigated, v.L., pounds (N). 


va = Shear force assigned to a pier on the basis of its 
relative shear rigidity, pounds (N). 

V, = Pier rocking shear capacity of any URM wall or 
wall pier, pounds (N). 

aie = Load at incipient cracking for each in-place shear 


test performed in accordance with Section 
A106.2.3.6, pounds (N). 


Vy = Lower bound mortar shear strength, pounds per 
square inch (kPa). 

Vp = Mortar shear test values as specified in Section 
A106.2.3.6, pounds per square inch (kPa). 

v,, = Unit shear capacity value for a diaphragm sheathed 


with any of the materials given in Table A108.1(1) 
or A108.1(2), pounds per foot (N/m). 


ae = Total shear force resisted by a shear wall at the 
level under consideration, pounds (N). 

W = Total seismic dead load as defined in the building 
code, pounds (N). 

W, =Total dead load tributary to a diaphragm level, 
pounds (N). 

W, = Total dead load of a URM wall above the level 


under consideration or above an open-front 
building, pounds (N). 

W,,. =Dead load of a URM wall assigned to level x 
halfway above and below the level under 
consideration, pounds (N). 


= Sum of diaphragm shear capacities of both ends of 
the diaphragm, pounds (N). 

XYv,D =For diaphragms coupled with crosswalls, v,D 

includes the sum of shear capacities of both ends of 

diaphragms coupled at and above the level under 

consideration, pounds (N). 


XW, =Total dead load of all the diaphragms at and above 
the level under consideration, pounds (N). 


Ly,D 


SECTION A105 
GENERAL REQUIREMENTS 


[BS] A105.1 General. The seismic force-resisting system 
specified in this chapter shall comply with the California 
Building Code and referenced standards, except as modified 
herein. 


[BS] A105.2 Alterations and repairs. Alterations and 
repairs required to meet the provisions of this chapter shall 
comply with applicable structural requirements of the build- 
ing code unless specifically provided for in this chapter, 


[BS] A105.3 Requirements for plans. The following 
construction information shall be included in the plans 
required by this chapter: 


1. Dimensioned floor and roof plans showing existing 
walls and the size and spacing of floor and roof-fram- 
ing members and sheathing materials. The plans shall 
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indicate all existing URM walls, and new crosswalls 
and shear walls, and their materials of construction. 
The location of these walls and their openings shall be 
fully dimensioned and drawn to scale on the plans. 


2. Dimensioned URM wall elevations showing open- 
ings, piers, wall classes as defined in Section 
A106.2.3.9, thickness, heights, wall shear test loca- 
tions, cracks or damaged portions requiring repairs, 
the general condition of the mortar joints, and if and 
where pointing is required. Where the exterior face is 
veneer, the type of veneer, its thickness and its bond- 
ing and/or ties to the structural wall masonry shall be 
noted. 


3. The type of interior wall and ceiling materials, and 
framing. 


4. The extent and type of existing wall anchorage to 
floors and roof where used in the design. 


5. The extent and type of parapet corrections that were 
previously performed, if any. 


6. Repair details, if any, of cracked or damaged unrein- 
forced masonry walls required to resist forces speci- 
fied in this chapter. 


7. All other plans, sections and details necessary to 
delineate required retrofit construction. 


8. The design procedure used shall be stated on both the 
plans and the permit application. 


9, Details of the anchor prequalification program 
required by Section A107.5.3, if used, including loca- 
tion and results of all tests. 


10, Quality assurance requirements of special inspection 
for all new construction materials and for retrofit con- 
struction including: anchor tests, pointing or repoint- 
ing of mortar joints, installation of adhesive or 
mechanical anchors, and other elements as deemed 
necessary to ensure compliance with this chapter. 


[BS] A105.4 Structural observation, testing and inspec- 
tion. Structural observation, in accordance with Section 1704 
of the California Building Code, shall be required for all 
structures in which seismic retrofit is being performed in 
accordance with this chapter. Structural observation shall 
include visual observation of work for compliance with the 
approved construction documents and confirmation of exist- 
ing conditions assumed during design. 

Structural testing and inspection for new and existing con- 
struction materials shall be in accordance with the building 
code, except as modified by this chapter. 

Special inspection as described in Section A105.3, Item 


10, shall be provided equivalent to Level 3 as prescribed in 
TMS 402, Table 3.1(2). 


SECTION A106 
MATERIALS REQUIREMENTS 


[BS] A106.1 Condition of existing materials. Existing 
materials used as part of the required vertical load-carrying or 
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seismic force-resisting system shall be evaluated by on-site 
investigation and: determined to be in good condition (free of 
degraded mortar, degraded masonry units or significant 
cracking); or shall be repaired, enhanced, retrofitted or 
removed and replaced with new materials. Mortar joint dete- 
rioration shall be patched by pointing or repointing of the 
eroded joint in accordance with Section A106.2.3.10. Exist- 
ing significant cracks in solid unit unreinforced and solid 
grouted hollow unit masonry shall be repaired. 


[BS] A106.2 Existing unreinforced masonry. 


[BS] A106.2.1 General. Unreinforced masonry walls used 
to support vertical loads or seismic forces parallel and 
perpendicular to the wall plane shall be tested as specified 
in this section. Masonry that does not meet the minimum 
requirements established by this chapter shall be repaired, 
enhanced, removed and replaced with new materials, or 
alternatively, shall have its structural functions replaced 
with new materials and shall be anchored to supporting 
elements. 


[BS] A106.2.2 Lay-up of walls. Unreinforced masonry 
walls shall be laid in a running bond pattern. 


[BS] A106.2.2.1 Header in multiple-wythe solid 
brick. The facing and backing wythes of multiple- 
wythe walls shall be bonded so that not less than 10 
percent of the exposed face area is composed of solid 
headers extending not less than 4 inches (102 mm) into 
the backing wythes. The clear distance between adja- 
cent header courses shall not exceed 24 inches (610 
mm) vertically or horizontally. Where backing consists 
of two or more wythes, the headers shall extend not less 
than 4 inches (102 mm) into the most distant wythe, or 
the backing wythes shall be bonded together with sepa- 
rate headers for which the area and spacing conform to 
the foregoing. Wythes of walls not meeting these 
requirements shall be considered to be veneer, and shall 
not be included in the effective thickness used in calcu- 
lating the height-to-thickness ratio and the shear 
capacity strength of the wall. 


Exception: Where SD1 is 0.3 g. or less, veneer 
wythes anchored and made composite with backup 
masonry are permitted to be used for calculation of 
the effective thickness. 


[BS] A106.2.2.2 Lay-up patterns. Lay-up patterns 
other than those specified in Section A106.2.2.1 are 
allowed if their performance can be justified. 


[BS] A106.2.3 Testing of masonry. 


[BS] A106.2.3.1 Concrete masonry units and struc- 
tural clay load-bearing tile. Grouted or ungrouted 
hollow concrete masonry units shall be tested in accor- 
dance with ASTM C140. Grouted or ungrouted 
structural clay load-bearing tile shall be tested in accor- 
dance with ASTM C67. 


[BS] A106.2.3.2 In-place mortar joint shear tests. 
Mortar joint shear test values, v,,, shall be obtained by 
one of the following: 


1. ASTM C1531. 
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2. For masonry walls that have high shear strength 
mortar, or where in-place testing is not practical 
because of crushing or other failure mode of the 
masonry, alternative procedures for testing shall 
be used in accordance with Section A106.2.3.2. 


[BS] A106,.2.3.3 Alternative procedures for testing 
masonry. The splitting tensile strength of existing 
masonry, f,,, or the prism strength of existing masonry, 
J» iS permitted to be determined in accordance with 
ASTM C496 and calculated by the following equation: 


_ 0.494P 
ap, 


i (Equation A1-1) 


[BS] A106.2.3.4 Location of tests. The shear tests 
shall be taken at locations representative of the mortar 
conditions throughout the building. Test locations shall 
be determined at the building site by the registered 
design professional in charge. Results of all tests and 
their locations shall be recorded. 


[BS] A106.2.3.5 Number of tests. The minimum 
number of tests per masonry class shall be determined 
as follows: 


1. At each of both the first and top stories, not less 
than two tests per wall or line of wall elements 
providing a common line of resistance to seismic 
forces. 


2. At each of all other stories, not less than one test 
per wall or line of wall elements providing a 
common line of resistance to seismic forces, 


3. In any case, not less than one test per 1,500 
square feet (139.4 m’) of wall surface and not less 
than a total of eight tests. 

[BS] A106.2.3.6 Minimum quality of mortar. 


1. Mortar shear test values, v,,, in pounds per square 
inch (kPa), shall be obtained for each in-place 
shear test in accordance with the following equa- 


tion: 
Vig = Vees! As) = Post (Equation A1-2) 
where: 
V.. = Load at first observed movement. 


test 
A, =Total area of the bed joints above and 
below the test specimen. 


Py, = Stress resulting from actual dead plus 
live loads in place at the time of 
testing. 


2. Individual unreinforced masonry walls with more 
than 50 percent of mortar test values, v,,, less than 
30 pounds per square inch (207 kPa) shall be 
pointed prior to and retested. 


3. The lower bound mortar shear strength, v,, is 
defined as the mean minus one standard deviation 
of the mortar shear test values, v,,. 

4. Unreinforced masonry with mortar shear strength, 
Vv,» less than 30 pounds per square inch (207 kPa) 
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shall be pointed and retested or shall have its struc- 
tural function replaced, and shall be anchored to 
supporting elements in accordance with Sections 
A106.2.1 and A113.8. When existing mortar in 
any wythe is pointed to increase its shear strength 
and is retested, the condition of the mortar in the 
adjacent bed joints of the inner wythe or wythes 
and the opposite outer wythe shall be examined for 
extent of deterioration. The shear strength of any 
wall class shall be not greater than that of the 
weakest wythe of that class. 


[BS] A106.2.3.7 Minimum quality of masonry. 
Where the alternative procedures of Section A106.2.3.2 
are used to determine masonry quality, the following 
minimums apply: 


1. The minimum average value of splitting tensile 
strength, f,,, as calculated by Equation Al-1 shall 
be 50 pounds per square inch (344.7 kPa). 


2. Individual unreinforced masonry walls with aver- 
age splitting tensile strength of less than 50 | 
pounds per square inch (344.7 kPa) shall be 
pointed and retested. 


3. The lower-bound mortar strength f,,, is defined as 


the mean minus one standard deviation P,., of 
the splitting tensile test values f,.. 


[BS] A106.2.3.8 Collar joints. The collar joints shall 
be inspected at the test locations during each in-place 
shear test, and estimates of the percentage of surfaces 
of the adjacent wythe that are covered with mortar shall 
be reported along with the results of the in-place shear 
tests. 


[BS] A106.2.3.9 Unreinforced masonry classes. 
Existing unreinforced masonry shall be categorized 
into one or more classes based on shear strength, qual- 
ity of construction, state of repair, deterioration and 
weathering. A class shall be characterized by the 
masonry shear strength determined in accordance with 
Section A108.2. Classes are defined for whole walls, 
not for small areas of masonry within a wall. Discretion 
in the definition of classes of masonry is permitted to 
avoid unnecessary testing. 


[BS] A106.2.3.10 Pointing. Deteriorated mortar joints 
in unreinforced masonry walls shall be pointed in 
accordance with the following requirements: 


1. Joint preparation. Deteriorated mortar shall be 
cut out by means of a toothing chisel or nonim- 
pact power tool until sound mortar is reached, to 
a depth not less than */, inch (19.1 mm) or twice 
the thickness of the joint, whichever is less, but 
not greater than 2 inches (50 mm). Care shall be 
taken not to damage the masonry edges. After 
cutting is complete, all loose material shall be 
removed with a brush, or air or water stream. 

2. Mortar preparation. The mortar mix shall be 
proportioned as required by the construction 
specifications and manufacturer's approved 
instructions. 
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3. Packing. The joint into which the mortar is to be thickness; and joist orientation and proximity to the tested ( 
packed shall be dampened but without free-stand- anchor. 


ing water. The mortar shall be tightly packed into 
the joint in layers not exceeding '/, inch (6.4 mm) 
deep until it is filled; then it shall be tooled to a 
smooth surface to match the original profile. 


Nothing shall prevent pointing of any masonry wall 
joints before testing is performed in accordance with 
Section A106.2.3, except as required in Section 
A107.2. 


[BS] A107.5.1 Direct tension testing of existing anchors 
and new anchors. The test apparatus shall be supported 
by the masonry wall. The test procedure for prequalifica- 
tion of tension and shear anchors shall comply with 
ASTM E488. Existing wall anchors shall be given a 
preload of 300 pounds (1335 N) before establishing a 
datum for recording elongation. The tension test load 
reported shall be recorded at '/, inch (3.2 mm) relative 


movement between the existing anchor and the adjacent 
masonry surface. New embedded tension anchors shall be 
subject to a direct tension load of not less than 2.5 times 
the design load but not less than 1,500 pounds (6672 N) 
for 5 minutes. 


SECTION A107 
QUALITY CONTROL 


[BS] A107.1 Pointing. Preparation and mortar pointing shall 


be performed with special inspection. Exception: Where obstructions occur, the distance 


between the anchor and the test apparatus support shall 
be not less than one-half the wall thickness for existing 
anchors and 75 percent of the embedment length for 
new embedded anchors. 


[BS] A107.5.2 Torque testing of new anchors. Anchors 
embedded in unreinforced masonry walls shall be tested 
using a torque-calibrated wrench to the following mini- 


Exception: At the discretion of the code official, inciden- 
tal pointing may be performed without special inspection. 


[BS] A107.2 Masonry shear tests. In-place masonry shear 
tests shall comply with Section A106.2.3.1. Testing of 

| masonry for determination of splitting tensile strength shall 
comply with Section A106.2.3.3. 


[BS] A107.3 Existing wall anchors, Existing wall anchors 


used as all or part of the required tension anchors shall be a ag 

tested in pullout according to Section A107.5.1. Not fewer *  '/,-inch-diameter (12.7 mm) bolts: 40 foot pounds 

than four anchors tested per floor shall be tested in pullout, (54.2 N-m). 

with not fewer than two tests at walls with joists framing into * °/,-inch-diameter (15.9 mm) bolts: 50 foot pounds € 
the wall and two tests at walls with joists parallel to the wall, (67.8 N-m). 
but not less than 10 percent of the total number of existing »  3/,-inch-diameter (19.1 mm) bolts: 60 foot pounds 
tension anchors at each level. (8 1,3 N-m). , 


[BS] A107.4 New wall anchors. New wall anchors embed- 
ded in URM walls shall be subject to special inspection prior 
to placement of the anchor and grout or adhesive in the 
drilled hole. Five percent of all anchors that do not extend 
through the wall shall be subject to a direct-tension test, and 
an additional 20 percent shall be tested using a calibrated 
torque wrench, Testing shall be performed in accordance with 
Section A107.5. 


New wall anchors embedded in URM walls resisting ten- 
sion forces or a combination of tension and shear forces shall 
be subject to special inspection, prior to placement of the 
anchor and grout or adhesive in the drilled hole. Five percent 
of all anchors resisting tension forces shall be subject to a 
direct-tension test, and an additional 20 percent shall be 
tested using a calibrated torque wrench. Testing shall be per- 
formed in accordance with Section A107.5. 


[BS] A107.5.3 Prequalification test for bolts and other 
types of anchors. ASTM E488 or the test procedure in 
Section A107.5.1 is permitted to be used to determine 
tension or shear strength values for anchors greater than 
those permitted by Table A108.1(2). Anchors shall be 
installed in the same manner and using the same materials 
as will be used in the actual construction. Not fewer than 
five tests for each bolt size and type shall be performed for 
each class of masonry in which they are proposed to be 
used. The tension and shear strength values for such 
anchors shall be the lesser of the average ultimate load 
divided by 5.0 or the average load at which '/, inch (3.2 
mm) elongation occurs for each size and type of anchor 
and class of masonry. 


SECTION A108 
DESIGN STRENGTHS 


[BS] A108.1 Strength values. 


1. Strength values for existing materials are given in 
Table A108.1(1) and for new materials in Table 


Exception: New bolts that extend through the wall with 
steel plates on the far side of the wall need not be tested. 


[BS] A107.5 Tests of anchors in unreinforced masonry 
walls. Tests of anchors in unreinforced masonry walls shall 
be in accordance with Sections A107.5.1 through A107.5.3. 


Results of all tests shall be reported to the authority having A108.1(2). 
jurisdiction, The report shall include the test results of maxi- 2. The strength reduction factor, ®, shall be taken equal to 
mum load for each test; pass-fail results; corresponding iW 


anchor size and type; orientation of loading; details of the 


anchor installation, testing apparatus and embedment; wall SetEhetnde of materials netapeciizemmwrcia shalt be BAEEG 


on substantiating research data or engineering judg- 
ment, as approved by the code official. 
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[BS] TABLE A108.1(1) 
STRENGTH VALUES FOR EXISTING MATERIALS 


directly to the sheathing. 


Horizontal diaphragms 


Plaster on sum lath 
Crosswalls® sete 


Existing footing, wood framing, 
structural steel, reinforcing steel 


EXISTING MATERIALS OR CONFIGURATION OF MATERIALS? 
xX 14.594 for N/m 


Roofs with straight sheathing and roofing applied 


Roofs with diagonal sheathing and roofing applied ae 
directly to the sheathing 750 Ibs. per ft. for seismic shear 


Floors with straight tongue-and-groove sheathing 300 Ibs. per ft. for seismic shear 

Floors with straight sheathing and finished wood floor- ee 

ing with board edges offset or perpendicular ees ee ee ans iG Sheet 

OnE with diagonal sheathing and finished wood floor- 1,800 ths, per fifor seismic shear 
a 


Metal deck welded with minimal welding 1,800 lbs. per ft. for seismic shear 
Metal deck welded for seismic resistance 3,000 Ibs. per ft. for seismic shear 
Plaster on wood or metal lath 600 Ibs. per ft. for seismic shear 


an 


STRENGTH VALUES 


300 Ibs. per ft. for seismic shear 


550 Ibs. per ft. for seismic shear 


For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm, 1 pound = 4.4 N, 1 pound per square inch = 6894.75 N/m’, 1 pound per foot = 14.43 N/m. 


a, Material must be sound and in good condition. 


b. Shear values of these materials may be combined, except the total combined value should not exceed 900 pounds per foot. 
c. Minimum 22-gage steel deck with welds to supports satisfying the standards of the Steel Deck Institute. 
d, Minimum 22-gage steel deck with */,-inch diameter plug welds at an average spacing not exceeding 8 inches and with sidelap welds appropriate for the deck 


span. 


[BS] A108.2 Masonry shear strength. The unreinforced 
masonry shear strength, v,,, shall be determined for each 
masonry class from one of the following equations: 


1. When testing is performed in accordance with Section 
A106.2.3.1, the unreinforced masonry shear strength, 
v,, Shall be determined by Equation A1-3. 


P 
0.73(0.75»,, 2) 
A 


Mg nS ate eS TT (Equation A1-3) 


The mortar shear strength values, v,, shall be 
determined in accordance with Section A106.2.3.6. 


2. When alternate testing is performed in accordance with 
Section A106,2.3.3, unreinforced masonry shear, v,,,, 
shall be determined by Equation Al-4. 


Pp 
0.75\ fen + an 
Vink = Tiss aaa (Equation A1-4) 


[BS] A108.3 Masonry compression. Where any increase in 
wall dead plus live load compression stress occurs, the maxi- 
mum compression stress in unreinforced masonry, Q,/A 
shall not exceed 300 pounds per square inch (2070 kPa). 


” 
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[BS] A108.4 Masonry tension. Unreinforced masonry shall 
be assumed to have no tensile capacity. 


[BS] A108.5 Wall tension anchors. The tension strength of 
wall anchors shall be the average of the tension test values for 
anchors having the same wall thickness and framing 
orientation. 


[BS] A108.6 Foundations. For existing foundations, new 
total dead loads are permitted to be increased over the exist- 
ing dead load by 25 percent. New total dead load plus live 
load plus seismic forces may be increased over the existing 
dead load plus live load by 50 percent. Higher values may be 
justified only in conjunction with a geotechnical 
investigation. 


SECTION A109 

ANALYSIS AND DESIGN PROCEDURE 
[BS] A109.1 General. The elements of buildings hereby 
required to be analyzed are specified in Table A102.1. 
[BS] A109.2 Selection of procedure. Buildings with rigid 
diaphragms shall be analyzed by the general procedure of 
Section A110. Buildings with flexible diaphragms shall be 
analyzed by the general procedure or, where applicable, are 


permitted to be analyzed by the special procedure of Section 
Alll. 
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[BS] TABLE A108.1(2) 
STRENGTH VALUES OF NEW MATERIALS USED IN CONJUNCTION WITH EXISTING CONSTRUCTION 


NEW MATERIALS OR CONFIGURATION OF MATERIALS STRENGTH VALUES 


Plywood sheathing applied directly over existing straight 
sheathing with ends of plywood sheets bearing on joists or 
rafters and edges of plywood located on center of individual 
sheathing boards. 


Horizontal diaphragms 675 lbs. per ft. 


Plywood sheathing applied directly over wood studs; no 
value should be given to plywood applied over existing plas- 
ter or wood sheathing. 


Lfosewalls Drywall or plaster applied directly over wood studs. The value specified in the current building code. 


Drywall or plaster applied to sheathing over existing wood |50 percent of the value specified in the current 
studs. building code. 


Anchors extending entirely through unreinforced masonry | 5,400 lbs. per anchor for three-wythe minimum 
wall secured with bearing plates on far side of a wall 30 walls. 
square inches of area.”° 2,700 Ibs. for two-wythe walls. 


1.2 times the value specified in the current building 
code. 


Anchors embedded not less than 8 inches into unreinforced 
masonry walls; anchors should be centered in 2'/,-inch- 
diameter holes with dry-pack or nonshrink grout around the 
circumference of the anchor. 


The value for plain masonry specified for solid 
masonry TMS 402; and no value larger than those 
given for */,-inch bolts should be used. 


Tension anchors‘ 
Through-anchors—anchors meeting the requirements for | Tension—same as for tension anchors. 


Shear bolts”! 
shear and for tension anchors.” ° Shear—same as for shear anchors 


Combined tension and Embedded anchors—anchors extending to the exterior face 

shear anchors of the wall with a 2'/,-inch round plate under the head and | Tension—3,600 Ibs. per anchor. 
drilled at an angle of 22'/, degrees to the horizontal; installed |Shear—same as for shear anchors. 
as specified for shear anchors.*>° 


Reinforced masonry infilled openings in existing unrein- 
Infilled walls forced masonry walls; provide keys or dowels to match rein- 
forcing. 


Rewtoread mechan Masonry piers and walls reinforced per the current building |The value specified in the current building code for 
y code. strength design. 

einterced tonerea! Concrete footings, walls and piers reinforced as specified in |The value specified in the current building code for 
the current building code. strength design. 


For SI: 1 inch = 25.4 mm, | square inch = 645.16 mm’, 1 pound = 4.4 N, 1 degree = 0.017 rad, 1 pound per foot = 14.43 N/m, 1 foot = 304.8 mm. 

a. Embedded anchors to be tested as specified in Section A107.4. 

. Anchors shall be '/, inch minimum in diameter. 

. Drilling for anchors shall be done with an electric rotary drill; impact tools should not be used for drilling holes or tightening anchors and shear bolt nuts. 

. Load factors or capacity reduction factors shall not be used. 

. Other bolt sizes, values and installation methods may be used, provided that a testing program is conducted in accordance with Section A107.5.3. The strength 
value shall be determined by multiplying the calculated allowable value, determined in accordance with Section A107.5.3, by 3.0, and the usable value shall 
be limited to not greater than 1.5 times the value given in the table. Bolt spacing shall not exceed 6 feet on center and shall be not less than 12 inches on center. 

f. An alternative adhesive anchor bolt system is permitted to be used providing: its properties and installation conform to an ICC Evaluation Service Report; and 

the report states that the system’s use is in unreinforced masonry as an acceptable alternative to Sections A107.4 and A113.1 or TMS 402, Section 2.1.4. The 
report’s allowable values shall be multiplied by a factor of three to obtain strength values and the strength reduction factor, ®, shall be taken equal to 1.0. 


Same as values specified for unreinforced masonry 
walls. 


. o.2o) (> 


SECTION A110 Exceptions: 
GENERAL PROCEDURE 1. Unreinforced masonry walls for which height- 
[BS] A110.1 Minimum design lateral forces. Buildings tothickness ratios do not exceed ratios set forth in 
shall be analyzed to resist minimum lateral forces assumed to Table A110.2 need not be analyzed for out-of-plane 
act nonconcurrently in the direction of each of the main axes loading. Unreinforced masonry walls that exceed the 
of the structure in accordance with the following: allowable h/t ratios of Table A110.2 shall be braced 
eae according to Section A113.5. 
Pr ee (Equation A1-5) 2. Parapets complying with Section A113.6 need not 
R be analyzed for out-of-plane loading. 


3. Where walls are to be anchored to flexible floor and 
roof diaphragms, the anchorage shall be in accor- 
dance with Section A113.1. 


[BS] A110.2 Seismic forces on elements of structures. 
Parts and portions of a structure not covered in Section 
A110.3 shall be analyzed and designed per the current build- 
ing code, using force levels defined in Section A110.1. 
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[BS] TABLE A110.2 
ALLOWABLE VALUE OF HEIGHT-TO-THICKNESS RATIO OF UNREINFORCED MASONRY WALLS 


WALL TYPES 


First-story wall of multiple-story building 


S,, 20.4, BUILDINGS WITH |__ S,, 20.4, ALL OTHER 
CROSSWALLS® BUILDINGS 


Walls in top sion of mliplestoy baling 


For SI:1 pound per square inch = 6894.75 N/m’. 


a. Applies to the special procedures of Section A111 only. See Section A111.7 for other restrictions. 
b. This value of height-to-thickness ratio shall be used where mortar shear tests establish a tested mortar shear strength, v,, of not less than 100 pounds per square 
inch, This value shall also be used where the tested mortar shear strength is not less than 60 pounds per square inch, and where a visual examination of the 


collar joint indicates not less than 50-percent mortar coverage. 


c. Where a visual examination of the collar joint indicates not less than 50-percent mortar coverage, and the tested mortar shear strength, v,, is greater than 30 
pounds per square inch but less than 60 pounds per square inch, the allowable height-to-thickness ratio may be determined by linear interpolation between the 


larger and smaller ratios in direct proportion to the tested mortar shear strength. 


[BS] A110.3 In-plane loading of URM shear walls and 
frames. Vertical seismic force-resisting elements shall be 
analyzed in accordance with Section A112. 


[BS] A110.4 Redundancy and overstrength factors. Any 
redundancy or overstrength factors contained in the building 
code may be taken as unity. The vertical component of seis- 
mic force (E,) may be taken as zero. 


SECTION A111 
SPECIAL PROCEDURE 


[BS] A111.1 Limits for the application of this procedure. 
The special procedures of this section shall be applied only to 
buildings having the following characteristics: 


1. Flexible diaphragms at all levels above the base of the 
structure. 


2. Vertical elements of the seismic force-resisting system 
consisting predominantly of masonry or a combination 
of masonry and concrete shear walls. 


3. Except for single-story buildings with an open front on 
one side only, not fewer than two lines of vertical ele- 
ments of the seismic force-resisting system parallel to 
each axis of the building (see Section A111.8 for open 
front buildings). 


[BS] A111.2 Seismic forces on elements of structures. 
With the exception of the provisions in Sections A111.4 
through A111.7, elements of structures shall comply with 
Sections A110.2 through A110.4. 


[BS] A111.3 Crosswalls. Crosswalls shall meet the require- 
ments of this section. 


[BS] A111.3.1 Crosswall definition. A crosswall is a 
wood-framed wall sheathed with any of the materials 
described in Table A108.1(1) or Table A108.1(2) or other 
system as defined in Section A111.3.5. Crosswalls shall be 
spaced not more than 40 feet (12 192 mm) on center 
measured perpendicular to the direction of consideration, 
and shall be placed in each story of the building. Cross- 
walls shall extend the full story height between 
diaphragms. 
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Exceptions: 


1. Crosswalls need not be provided at all levels where 
used in accordance with Section A111.4.2, Item 4. 


2. Existing crosswalls need not be continuous below a 
wood diaphragm at or within 4 feet (1219 mm) of 
grade, provided that: 


2.1. Shear connections and anchorage require- 
ments of Section Al11.5 are satisfied at all 
edges of the diaphragm. 


2.2. Crosswalls with total shear capacity of 
0.5S,,,2W,, interconnect the diaphragm to the 
foundation. 


2.3. The demand-capacity ratio of the diaphragm 
between the crosswalls that are continuous 
to their foundations does not exceed 2.5, cal- 
culated as follows: 


a (2.1Sp, Wat oa 


uA 2v,,D 


(Equation A1-6) 


[BS] A111.3.2 Crosswall shear capacity. Within any 40 
feet (12 192 mm) measured along the span of the 
diaphragm, the sum of the crosswall shear capacities shall 
be not less than 30 percent of the diaphragm shear capacity 
of the strongest diaphragm at or above the level under 
consideration. 


[BS] A111.3.3 Existing crosswalls. Existing crosswalls 
shall have a maximum height-to-length ratio between 
openings of 1.5 to 1. Existing crosswall connections to 
diaphragms need not be investigated as long as the cross- 
wall extends to the framing of the diaphragms above and 
below. 


[BS] A111.3.4 New crosswalls. New crosswall connec- 
tions to the diaphragm shall develop the crosswall shear 
capacity. New crosswalls shall have the capacity to resist 
an overturning moment equal to the crosswall shear capac- 
ity times the story height. Crosswall overturning moments 
need not be cumulative over more than two stories. 
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[BS] A111.3.5 Other crosswall systems. Other systems, 2. For a diaphragm in a single-story building with 
such as moment-resisting frames, may be used as cross- qualifying crosswalls, or for a roof diaphragm cou- ~ 
walls provided that the yield story drift does not exceed 1 pled by crosswalls to the diaphragm directly below: 
inch (25 mm) in any story. DCR = 2.18 ,,W,/Zv,D + Voy 

[BS] A111.4 Wood diaphragms. (Equation A1-8) 


[BS] Al11.4.1 Acceptable diaphragm span. A 
diaphragm is acceptable if the point (L,DCR) on Figure 
A111.4.1 falls within Region 1, 2 or 3. 


[BS] A111.4.2 Demand-capacity ratios. Demand-capac- 


3. For diaphragms in a multiple-story building with 
qualifying crosswalls in all levels: 


DCR = 2.1Sp,2W4l(ZZv,D + V5) 


ity ratios shall be calculated for the diaphragm at any level (Equation A1-9) 

according to the following formulas: DCR shall be calculated at each level for the set 

1. For a diaphragm without qualifying crosswalls at of diaphragms at and above the level under consid- 

levels immediately above or below: eration. In addition, the roof diaphragm shall meet 
DCR = 2.1Sp,)W9/Zv,D (Equation A1-7) the requirements of Equation A1-10. 


SorLeeiiwmanist biel 2, |_| ek iia 
os nal ote con ee i 
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DIAPHRAGM SPAN, L OR L, (FEET) 
y 0.3048 FOR m 


DEMAND-CAPACITY RATIO, DCR 


= 


. Region of demand-capacity ratios where crosswalls may be used to increase hf ratios. 

. Region of demand-capacity ratios where h/t ratios of “buildings with crosswalls” may be used, 
whether or not crosswalls are present. 

. Region of demand-capacity ratios where h/t ratios of “all other buildings” shall be used, 
whether or not crosswalls are present. 


wo N 


For SI: 1 foot = 304.8 mm. 


[BS] FIGURE A111.4.1 
ACCEPTABLE DIAPHRAGM SPAN 
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4. For a roof diaphragm and the diaphragm directly 
below, if coupled by crosswalls: 


DCR = 2.1Sp,;2W,/ZZv,D (Equation A1-10) 


[BS] A111.4.3 Chords. An analysis for diaphragm flexure 
need not be made, and chords need not be provided. 


[BS] A111.4.4 Collectors, An analysis of diaphragm 
collector forces shall be made for the transfer of 
diaphragm edge shears into vertical elements of the lateral 
force-resisting system. Collector forces may be resisted by 
new or existing elements, 


[BS] A111.4.5 Diaphragm openings. 


1. Diaphragm forces at corners of openings shall be 
investigated and shall be developed into the dia- 
phragm by new or existing materials. 


2. In addition to the demand-capacity ratios of Section 
A111.4.2, the demand-capacity ratio of the portion 
of the diaphragm adjacent to an opening shall be cal- 
culated using the opening dimension as the span. 


3. Where an opening occurs in the end quarter of the 
diaphragm span, the calculation of v,D for the 
demand-capacity ratio shall be based on the net 
depth of the diaphragm. 


[BS] A111.5 Diaphragm shear transfer. Diaphragms shall 
be connected to shear walls and new vertical seismic force- 
resisting elements with connections capable of developing 
the diaphragm-loading tributary to the shear wall or new seis- 
mic force-resisting elements given by the lesser of the 
following formulas: 


V = 1.28p);C,Wa 
using the C, values in Table A111.5, or 
VY sy) 


(Equation Al-11) 


(Equation Al-12) 


[BS] TABLE A111.5 
HORIZONTAL FORCE FACTOR, C, 


CONFIGURATION OF MATERIALS 


Roofs with straight or diagonal sheathing and roofing 
applied directly to the sheathing, or floors with straight 
tongue-and-groove sheathing. 


with edges offset, and blocked plywood systems. 
Diphras ofmetl desk wihowopping 
Minimal welding ormechansalatahment [06 


[BS] A111.6 Shear walls (In-plane loading). 


[BS] A111.6.1 Wall story force. The wall story force 
distributed to a shear wall at any diaphragm level shall be 
the lesser value calculated as: 


F,, = 0.8Sp)(W,, + W,/2) 
but need not exceed 
Fy D:8S ph yr uD 


(Equation Al-13) 


(Equation Al-14) 
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[BS] A111.6.2 Wall story shear. The wall story shear 
shall be the sum of the wall story forces at and above the 
level of consideration. 


here (Equation A1-15) 


[BS] A111.6.3 Shear wall analysis. Shear walls shall 
comply with Section A112. 


[BS] A111.6.4 New seismic force-resisting elements. 
New seismic force-resisting elements such as moment 
frames, braced frames or shear walls shall be designed as 
required by the building code, except that the seismic 
forces shall be as specified in Section A111.6.1, and the 
story drift ratio shall be limited to 0.015, except as further 
limited by Section A112.4.2 for moment frames. 


[BS] A111.7 Out-of-plane forces—unreinforced masonry 
walls. 


[BS] A111.7.1 Allowable unreinforced masonry wall 
height-to-thickness ratios. The provisions of Section 
A110.2 are applicable, except the allowable height-to- 
thickness ratios given in Table A1 10.2 shall be determined 
from Figure A1l11.4.1 as follows: 


1. In Region 1, height-to-thickness ratios for buildings 
with crosswalls may be used if qualifying crosswalls 
are present in all stories. 


2. In Region 2, height-to-thickness ratios for buildings 
with crosswalls may be used whether or not qualify- 
ing crosswalls are present. 


3. In Region 3, height-to-thickness ratios for “all other 
buildings” shall be used whether or not qualifying 
crosswalls are present. 


[BS] A111.7.2 Walls with diaphragms in different 
regions. Where diaphragms above and below the wall 
under consideration have demand-capacity ratios in differ- 
ent regions of Figure A111.4.1, the lesser height-to- 
thickness ratio shall be used. 
[BS] A111.8 Open-front design procedure. A single-story 
building with an open front on one side and crosswalls paral- 
lel to the open front may be designed by the following 
procedure: 
1. Effective diaphragm span, LZ, for use in Figure 
A111.4.1 shall be determined in accordance with the 
following formula: 


L,=2[(W/WOE +L) (Equation Al-16) 
2. Diaphragm demand-capacity ratio shall be calculated 
as: 
DCR —2.18, (7,2 4 VIGD) + V,5I 
(Equation A1-17) 


SECTION A112 
ANALYSIS AND DESIGN 


[BS] A112.1 General. The following requirements are appli- 
cable to both the general procedure and the special procedure 
for analyzing vertical elements of the lateral force-resisting 
system. 
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[BS] A112.2 In-plane shear of unreinforced masonry 
walls. 


[BS] A112.2.1 Flexural rigidity. Flexural components of 
deflection need not be considered in determining the rigid- 
ity of an unreinforced masonry wall. 


[BS] A112.2.2 Shear walls with openings. Wall piers 
shall be analyzed according to the following procedure, 
which is diagrammed in Figure A1 12.2.2. 


1. For any pier, 
1.1. The pier shear capacity shall be calculated 

as: 
Vg $3 ag 


where: 


(Equation A1-18) 


A,=area of net mortared or grouted 
section of a wall or wall pier. 


Vite 
IN EACH PIER 


SHEAR FORCE IN AN 


ROCKING INDIVIDUAL PIER IS 
CONTROLLED PROPORTIONAL TO 
MODE P_D/H. INDIVIDUAL 
PTERS CAN ROCK 
COMPARE SAFELY 
V.AND V, <a, 
IN EACH PIER 

SHEAR 
CONTROLLED 
MODE 


V>V, 
IN AT LEAST ean 
ONE PIER 
V,> V, 
ALL PIERS 


RELATIVE 
RIGIDITY 
ANALYSIS 


SHEAR FORCE IN AN 
INDIVIDUAL PIER IS 
PROPORTIONAL TO 
D/H V, = Vi 
IN ANY 
PIER 


PIER IS OVERSTRESSED 
IN SHEAR 


V, =Allowable shear strength of a pier. 


a4 


1.2. The pier rocking shear capacity shall be cal- 
culated as: 


Ko =09P5D/7 (Equation A1-19) 


2. The wall piers at any level are acceptable if they 
comply with one of the following modes of behav- 
ior: 

2.1. Rocking controlled mode. Where the pier 
rocking shear capacity is less than the pier 
shear capacity, in other words, V, < v., for 
each pier in a level, forces in the wall at that 
level, V,,,, shall be distributed to each pier in 


wx? 


proportion to P,,D/H. 
For the wall at that level: 
OFK ZV, (Equation A1-20) 


2.2. Shear controlled mode. Where the pier shear 
capacity is less than the pier rocking capac- 


0.7 Vi SEV, (0K) 


ROCKING SHEAR IS 
ADEQUATE; ROCKING 
OF PIER SYSTEM IS 
SAFE 


07 v2, | -CTRENGTHEN)-—(7) 


ROCKING SHEAR OF RETURN 
PIER SYSTEM IS NOT 
ADEQUATE 
, = V, OMIT FROM 
IN AT LEAST ANALYSIS ANY Gs 


ONE PIER PIER WITH Vv, Ss, Ve 


DISTRIBUTION OF 

SHEAR FORCES IN 
PIERS CANNOT BE 
DETERMINED 


IN AN tee. (ox) 


aie STRESS IS 


RETURN 


RETURN 


= Shear force assigned to a pier on the basis of a relative shear rigidity analysis. 


V, 

Vv, = Rocking shear capacity of pier. 

V.= Total shear force resisted by the wall. 

V,_= Rocking shear capacity of all piers in the wall. 


[BS] FIGURE A112.2.2 
ANALYSIS OF URM WALL IN-PLANE SHEAR FORCES 
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ity, in other words, v, < V, in one or more 
pier(s) in a level, forces in the wall at the 
level, V,,,, shall be distributed to each pier in 


proportion to D/H. 
For each pier at that level: 


Vigor Va * (Equation A1-21) 
and 
robe (Equation Al-22) 


If V, <v, for each pier and V,, > V, for one 
or more piers, such piers shall be omitted 
from the analysis, and the procedure shall be 
repeated for the remaining piers, unless the 
wall is strengthened and reanalyzed. 


3. Masonry pier tension stress. Unreinforced masonry 
wall piers need not be analyzed for tension stress. 


[BS] A112.2.3 Shear walls without openings. Shear 
walls without openings shall be analyzed the same as for 
walls with openings, except that V, shall be calculated as 
follows: 


V,=0.9(P,, + 0.5P,)D/H (Equation A1-23) 


[BS] A112.3 Plywood-sheathed shear walls. Plywood- 
sheathed shear walls may be used to resist lateral forces for 
URM buildings with flexible diaphragms analyzed according 
to provisions of Section A111. Plywood-sheathed shear walls 
shall not be used to share lateral forces with other materials 
along the same line of resistance. 


[BS] A112.4 Combinations of vertical elements. 


[BS] A112.4.1 Seismic force distribution. Seismic forces 
shall be distributed among the vertical-resisting elements 
in proportion to their relative rigidities, except that 
moment-resisting frames shall comply with Section 
A112.4.2. 


[BS] A112.4.2 Moment-resisting frames. Moment resist- 
ing frames shall not be used with an unreinforced masonry 
wall in a single line of resistance unless the wall has piers 
that have adequate shear capacity to sustain rocking in 
accordance with Section A112.2.2. The frames shall be 
designed in accordance with the building code to resist 
100 percent of the seismic forces tributary to that line of 
resistance, as determined from Section A111.2. The story 
drift ratio shall be limited to 0.0075. 


SECTION A113 
DETAILED BUILDING SYSTEM 
DESIGN REQUIREMENTS 


[BS] A113.1 Wall anchorage. 


[BS] A113.1.1 Anchor locations. Unreinforced masonry 
walls shall be anchored at the roof and floor levels as 
required in Section A110.2. Ceilings of plaster or similar 
materials, where not attached directly to roof or floor 
framing and where abutting masonry walls, shall either be 
anchored to the walls at a maximum spacing of 6 feet 
(1829 mm) or be removed. 
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[BS] A113.1.2 Anchor requirements, Anchors shall 
consist of bolts installed through the wall as specified in 
Table A108.1(2), or an approved equivalent at a maximum 
anchor spacing of 6 feet (1829 mm). Wall anchors shall be 
secured to the framing members parallel or perpendicular 
to the wall to develop the required forces. 


[BS] A113.1.3 Minimum wall anchorage. Anchorage of 
masonry walls to each floor or roof shall resist a minimum 
force determined as 0.9S,,, times the tributary weight or 
200 pounds per linear foot (2920 N/m), whichever is 
greater, acting normal to the wall at the level of the floor 
or roof. Existing wall anchors, if used, must be tested and 
meet the requirements of Section A107.5.1 or be 
upgraded. 


[BS] A113.1.4 Anchors at corners. At the roof and floor 
levels, both shear and tension anchors shall be provided 
within 2 feet (610 mm) horizontally from the inside of the 
corners of the walls. 


[BS] A113.2 Diaphragm shear transfer. Anchors transmit- 
ting shear forces shall have a maximum spacing of 6 feet 
(1829 mm) and shall have nuts installed over malleable iron 
or plate washers where bearing on wood, and heavy-cut 
washers where bearing on steel. 


[BS] A113.3 Collectors. Collector elements shall be 
provided that are capable of transferring the seismic forces 
originating in other portions of the building to the element 
providing the resistance to those forces. 


[BS] A113.4 Ties and continuity. Ties and continuity shall 
conform to the requirements of the building code. 


[BS] A113.5 Wall bracing. 


[BS] A113.5.1 General. Where a wall height-to-thickness 
ratio exceeds the specified limits, the wall may be laterally 
supported by vertical bracing members per Section 
A113.5.2 or by reducing the wall height by bracing per 
Section A113.5.3. 


[BS] A113.5.2 Vertical bracing members. Vertical brac- 
ing members shall be attached to floor and roof 
construction for their design loads independently of 
required wall anchors. Horizontal spacing of vertical brac- 
ing members shall not exceed one-half of the unsupported 
height of the wall or 10 feet (3048 mm), Deflection of 
such bracing members at design loads shall not exceed 
one-tenth of the wall thickness. 


[BS] A113.5.3 Intermediate wall bracing. The wall 
height may be reduced by bracing elements connected to 
the floor or roof. Horizontal spacing of the bracing 
elements and wall anchors shall be as required by design, 
but shall not exceed 6 feet (1829 mm) on center. Bracing 
elements shall be detailed to minimize the horizontal 
displacement of the wall by the vertical displacement of 
the floor or roof. 


[BS] A113.6 Parapets. Parapets and exterior wall append- 
ages not conforming to this chapter shall be removed, or 
stabilized or braced to ensure that the parapets and append- 
ages remain in their original positions. 
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The maximum height of an unbraced unreinforced 
masonry parapet above the lower of either the level of tension 
anchors or the roof sheathing shall not exceed the height-to- 
thickness ratio shown in Table A113.6. If the required para- 
pet height exceeds this maximum height, a bracing system 
designed for the forces determined in accordance with the 
building code shall support the top of the parapet. Parapet 
corrective work must be performed in conjunction with the 
installation of tension roof anchors. 


The height of a URM parapet above any wall anchor shall 
be not less than 12 inches (305 mm). 


Exception: If a reinforced concrete beam is provided at 
the top of the wall, the height above the wall anchor is 
permitted to be not less than 6 inches (152 mm). 


[BS] A113.7 Veneer. 


1. Veneer shall be anchored with approved anchor ties 
conforming to the required design capacity specified in 
the building code and shall be placed at a maximum 
spacing of 24 inches (610 mm) with a maximum sup- 
ported area of 4 square feet (0.372 m’). 


Exception: Existing anchor ties for attaching brick 
veneer to brick backing shall be acceptable, provided 
that the ties are in good condition and conform to the 
following minimum size and material requirements. 


Existing veneer anchor ties shall be considered 
adequate if they are of corrugated galvanized iron 
strips not less than | inch (25 mm) in width, 8 
inches (203 mm) in length and '/,, inch (1.6 mm) in 
thickness, or the equivalent. 


2. The location and condition of existing veneer anchor 
ties shall be verified as follows: 


2.1. An approved testing laboratory shall verify the 
location and spacing of the ties and shall submit 
a report to the code official for approval as part 
of the structural analysis. 


[BS] A113.8 Nonstructural masonry walls. Unreinforced 
masonry walls that do not carry design vertical or lateral 
loads and that are not required by the design to be part of the 
lateral force-resisting system shall be adequately anchored to 
new or existing supporting elements. The anchors and 
elements shall be designed for the out-of-plane forces speci- 
fied in the building code. The height- or length-to-thickness 
ratio between such supporting elements for such walls shall 
not exceed nine. 


[BS] A113.9 Truss and beam supports. Where trusses and 
beams other than rafters or joists are supported on masonry, 
independent secondary columns shall be installed to support 
vertical loads of the roof or floor members. 


Exception: Secondary supports are not required where S,,, 
is less than 0.3 g. 


[BS] A113.10 Adjacent buildings. Where elements of adja- 
cent buildings do not have a separation of 5 inches (127 mm) 
or greater, the allowable height-to-thickness ratios for “all 
other buildings” per Table A110.2 shall be used in the direc- 
tion of consideration. 


SECTION A114 
WALLS OF UNBURNED CLAY, 
ADOBE OR STONE MASONRY 


[BS] Al14,1 General. Walls of unburned clay, adobe or 
stone masonry construction shall conform to the following: 


1. Walls of unburned clay, adobe or stone masonry shall 
not exceed a height- or length-to-thickness ratio speci- 
fied in Table A114.1. 


2. Adobe shall be allowed a maximum value of 9 pounds 
per square inch (62.1 kPa) for shear unless higher val- 
ues are justified by test. 

3. Mortar for repointing may be of the same soil composi- 
tion and stabilization as the brick, in lieu of cement 


mortar. 
2.2. The veneer in a selected area shall be removed 
to expose a representative sample of ties (not 
less than four) for inspection by the code offi- 
cial. 
[BS] TABLE A113.6 


MAXIMUM ALLOWABLE HEIGHT-TO-THICKNESS RATIO FOR PARAPETS 


5 


Maximum allowable height-to-thickness ratios 


[BS] TABLE A114.1 
MAXIMUM HEIGHT-TO-THICKNESS RATIO FOR ADOBE OR STONE WALLS 


0.13, $ Sp, < 0.25, 0.25, $ Sp, < 0.4, Sp, 20.4, 
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(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications.) 


; Mie 
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Adopt Entire Chapter 


Adopt Entire Chapter as 

amended (amended 

sections listed below) 

Adopt only those sections 
that are listed below 


Sl 
FS ln a le 
ESAs eo aa A 0 A 


The state agency does not adopt sections identified with the following symbol: t 


The Office of the State Fire Marshal's adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 


2022 CALIFORNIA EXISTING BUILDING CODE APPENDIX A-17 


APPENDIX A-18 


2022 CALIFORNIA EXISTING BUILDING CODE 


CHAPTER A2 


EARTHQUAKE HAZARD REDUCTION IN EXISTING 
REINFORCED CONCRETE AND REINFORCED MASONRY 
WALL BUILDINGS WITH FLEXIBLE DIAPHRAGMS 


SECTION A201 
PURPOSE 


[BS] A201.1 Purpose. The purpose of this chapter is to 
promote public safety and welfare by reducing the risk of 
death or injury as a result of the effects of earthquakes on 
reinforced concrete and reinforced masonry wall buildings 
with flexible diaphragms. Based on past earthquakes, these 
buildings have been categorized as being potentially hazard- 
ous and prone to significant damage, including possible 
collapse in a moderate to major earthquake. The provisions of 
this chapter are minimum standards for structural seismic 
resistance established primarily to reduce the risk of life loss 
or injury on both subject and adjacent properties. These 
provisions will not necessarily prevent loss of life or injury, 
or prevent earthquake damage to an existing building that 
complies with these standards. 


SECTION A202 
SCOPE 


[BS] A202.1 Scope. The provisions of this chapter shall 
apply to wall anchorage systems that resist out-of-plane 
forces and to collectors in existing reinforced concrete or 
reinforced masonry buildings with flexible diaphragms. Wall 
anchorage systems that were designed and constructed in 
accordance with the 1997 Uniform Building Code or the 2001 
or subsequent editions of the California Building Code shall 
be deemed to comply with these provisions. 


SECTION A203 
DEFINITIONS 


[BS] A203.1 Definitions. For the purpose of this chapter, the 
applicable definitions in the California Building Code and the 
following shall apply: 


[BS] CONTINUITY CONNECTOR. A component, typi- 
cally a plate, rod, strap or hold-down, that ensures load path 
continuity along the full length of a crosstie or strut. 


[BS] CROSSTIE. A member or group of members continu- 
ous across the main diaphragm that connects opposite wall 
lines and transfers out-of-plane wall anchorage forces into the 
diaphragm. 

[BS] FLEXIBLE DIAPHRAGM. A roof or floor sheathed 
with plywood, wood decking (1-by or 2-by) or metal deck 
without a concrete topping slab. 


[BS] STRUT. A member or group of members continuous 
across a subdiaphragm that transfers out-of-plane wall 
anchorage forces into the subdiaphragm. 
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[BS] WALL ANCHORAGE SYSTEM. The components 
comprising a complete load path for out-of-plane wall forces 
from the wall to the main diaphragm, typically including 
anchors embedded in or fastened to the wall; rods, straps, 
plates, hold-downs or other hardware; subdiaphragms and 
their chords; crossties; struts; and continuity connectors. 


[BS] WALL SEGMENT. Any length of concrete wall with 
continuous horizontal reinforcing and not interrupted or inter- 
sected by a pilaster or vertical construction joint, or any 
length of reinforced masonry wall with continuous horizontal 
reinforcing and not interrupted or intersected by a pilaster or 
vertical control joint. 


SECTION A204 
SYMBOLS AND NOTATIONS 


[BS] A204.1 General. For the purpose of this chapter, the 
applicable symbols and notations in the California Building 
Code shall apply. 


SECTION A205 
GENERAL REQUIREMENTS 


[BS] A205.1 General. The seismic-resisting elements speci- 
fied in this chapter shall comply with applicable provisions of 
Section 1613 of the California Building Code and Chapter 12 
of ASCE 7, except as modified herein. 


[BS] A205.2 Requirements for plans. The plans shall accu- 
rately reflect the results of the engineering investigation and 
design and shall show all pertinent dimensions and sizes for 
plan review and construction. The following shall be 
provided: 


1. Floor plans and roof plans shall show existing framing 
construction, diaphragm construction, proposed wall 
anchors, crossties and collectors. Existing nailing, 
anchors, crossties and collectors shall be shown on the 
plans if they are considered part of the lateral force- 
resisting systems. 


2. Typical wall panel details and sections with panel 
thickness, height, pilasters and location of anchors shall 
be provided. 


3. Details shall include existing and new anchors and the 
method of developing anchor forces into the diaphragm 
framing, existing and new crossties, and existing and 
new or improved support of roof and floor girders at 
pilasters or walls. 


4. The basis for design and the building code used for the 
design shall be stated on the plans. 
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[BS] A205.3 Structural observation. Structural observation, 
in accordance with Section 1704.6 of the California Building 
Code is required, regardless of seismic design category, 
height or other conditions. Structural observation shall 
include visual observation of work for conformance to the 
approved construction documents and confirmation of exist- 
ing conditions assumed during design. 


A205.3.1 Additional special inspection. In addition to 
the requirements of Section 1705.13 of the California 
Building Code, special inspection shall be required for: 


1. Installation of anchors into existing concrete or 
masonry walls to form part of a wall anchorage sys- 
tem. 


2. Fastening of new or existing steel deck forming part 
of a wall anchorage system. 


3. Installation of continuity connectors along the 
length of crossties, to ensure compliance with Sec- 
tion A206.2. This inspection may be periodic special 
inspection. 


A205.3.2 Testing to establish adequacy of existing wall 
anchors. Testing shall show that the existing anchors can 
sustain a test load of 1.5 times the design tension load 
without noticeable deformation or damage to the anchor, 
to the masonry or concrete element, or to any part of the 
existing load path between the anchor and new retrofit 
components. Three anchors of each existing detail type 
shall be tested, and all three shall satisfy the requirement. 
Prior to testing, the design professional shall submit a test 
plan for code official approval identifying the expected 
locations of the existing anchors in question, the locations 
of the proposed tests, and the test procedure and criteria. 
After testing, the design professional shall submit a report 
of the satisfactory testing showing the test results, the 
design strengths derived from them, and the size and spac- 
ing as confirmed by investigation. 


A205.4 Testing and Inspection. Structural testing and 
inspection for new construction materials, submittals, reports 
and certificates of compliance shall be in accordance with 
Sections 1704 and 1705 of the California Building Code. 
Work done to comply with this chapter shall not be eligible 
for Exception 1 to Section 1704.2 of the California Building 
Code or Exception 2 to Section 1705.13 of the California 
Building Code. 


SECTION A206 
ANALYSIS AND DESIGN 


[BS] A206.1 Reinforced concrete and reinforced masonry 
wall anchorage. Concrete and masonry walls shall be 
anchored to all floors and roofs that provide lateral support 
for the wall in accordance with Section 12.11.2 of ASCE 7. 
The anchorage shall provide a direct connection capable of 
resisting 75 percent of the forces specified in Section 
12.11.2.1 of ASCE 7. 


Exceptions: 


1. Existing walls need not be evaluated or retrofitted 
for bending between anchors. 
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2. Work required by this chapter need not consider 
shrinkage, thermal changes or differential settle- 
ment. 


A206.1.1 Seismicity parameters, site class and geologic 
hazards. For any site designated as Site Class E, the value 
of F., shall be taken as 1.2. Site-specific procedures are not 
required for compliance with this chapter. Mitigation of 
existing geologic site hazards such as liquefiable soil, fault 
rupture or landslide is not required for compliance with 
this chapter. 


[BS] A206.2 Additional requirements for wall anchorage 
systems. The wall anchorage system shall comply with the 
requirements of this section and Section 12.11.2.2 of ASCE 7. 


The maximum spacing between wall anchors shall be 8 
feet (2438 mm), and each wall segment shall have at least two 
wall anchors. 


The wall anchorage system, excluding subdiaphragms and 
existing roof or floor framing members, shall be designed and 
installed to limit the relative movement between the wall and 
the diaphragm to no more than '/, inch before engagement of 
the anchors. Wall anchors shall be provided to resist out-of- 
plane forces, independent of existing shear anchors. 


Where new members are added as crossties, they shall be 
spaced no more than 24 feet (7315 mm) apart. Where existing 
girders are used as crossties, their actual spacing shall be 
deemed adequate even where the spacing exceeds 24 feet 
(7315 mm), as long as the girders are provided with continu- 
ity connectors as required. 


Wall anchorage shall not be provided by fastening the 
edge of plywood sheathing to steel ledgers. Wall anchorage 
shall not be provided solely by fastening the edge of steel 
decking to steel ledgers unless analysis demonstrates accept- 
able capacity. The existing connections shall be subject to 
field verification and the new connections shall be subject to 
special inspection. 


New wall anchors shall be provided to resist the full wall 
anchorage design force independent of existing shear or ten- 
sion anchors. 


Exception: Existing cast-in-place anchors shall be permit- 
ted as part of the wall anchorage system if the tie element 
can be readily attached to the anchors, and if the anchors 
are capable of resisting the total vertical and‘ lateral shear 
load (including dead load) while being acted on by the 
maximum wall anchorage tension force caused by an 
earthquake. Acceptable tension values for the existing 
anchors shall be established by testing in accordance with 
Section A205.4. 


[BS] A206.3 Development of anchor forces into the 
diaphragm. Development of the required anchorage forces 
into roof and floor diaphragms shall comply with the require- 
ments of this section and Section 12.11.2.2 of ASCE 7. 


Lengths of development of anchor loads in wood dia- 
phragms shall be based on existing field nailing of the sheath- 
ing unless existing edge nailing is positively identified on the 
original construction plans or at the site. 


[BS] A206.4 Anchorage at pilasters. Where pilasters are 
present, the wall anchorage system shall comply with the 
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requirements of this section and Section 12.11.2.2.7 of ASCE 
7. The pilasters or the walls immediately adjacent to the pilas- 
ters shall be anchored directly to the roof framing such that 
the existing vertical anchor bolts at the top of the pilasters are 
bypassed without permitting tension or shear failure at the top 
of the pilasters. 


Exception: If existing vertical anchor bolts at the top of 
the pilasters are used for the anchorage, additional exterior 
confinement shall be provided as required to resist the 
total anchorage force. 


[BS] A206.5 Combination of anchor types. New anchors 
used in combination on a single framing member shall be of 
compatible behavior and stiffness. 


[BS] A206.6 Anchorage at interior walls. Existing interior 
reinforced concrete or reinforced masonry walls that extend 
to the floor above or to the roof diaphragm shall be anchored 
for out-of-plane forces per Sections A206.1 and A206.3. 
Walls extending through the roof diaphragm shall be 
anchored for out-of-plane forces on both sides, and continuity 
ties shall be spliced across or continuous through the interior 
wall to provide diaphragm continuity. 


[BS] A206.7 Collectors. Collectors designed in accordance 
with this section shall be provided at reentrant corners and at 
interior shear walls. Existing or new collectors shall have the 
capacity to develop into the diaphragm a force equal to the 
lesser of the rocking or shear capacity of the reentrant wall or 
the tributary shear based on 75 percent of the diaphragm 
design forces specified in Section 12.10 of ASCE 7. The 
capacity of the collector need not exceed the capacity of the 
diaphragm to deliver loads to the collector. A connection 
shall be provided from the collector to the reentrant wall to 
transfer the full collector internal force. If a truss or beam 
other than a rafter or purlin is supported by the reentrant wall 
or by a column integral with the reentrant wall, then an inde- 
pendent secondary column is required to support the roof or 
floor members whenever rocking or shear capacity of the 
reentrant wall is less than the tributary shear. 


[BS] A206.8 Mezzanines. Existing mezzanines relying on 
reinforced concrete or reinforced masonry walls for vertical 
or lateral support shall be anchored to the walls for the tribu- 
tary mezzanine load. Walls depending on the mezzanine for 
lateral support shall be anchored per Sections A206.1, 
A206.2 and A206.3. 


Exception: Existing mezzanines that have independent 
lateral and vertical support need not be anchored to the 
walls. 
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SECTION A207 
MATERIALS OF CONSTRUCTION 


[BS] A207.1 Materials. Materials permitted by the building 
code, including their appropriate strength or allowable 
stresses, shall be used to meet the requirements of this 
chapter. 
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a CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
APPENDIX A 
CHAPTER A3 — PRESCRIPTIVE PROVISIONS FOR SEISMIC STRENGTHENING 
OF CRIPPLE WALLS AND SILL PLATE ANCHORAGE OF LIGHT, 
WOOD-FRAME RESIDENTIAL BUILDINGS 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications. ) 
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CHAPTER A3 


PRESCRIPTIVE PROVISIONS FOR SEISMIC STRENGTHENING 
OF CRIPPLE WALLS AND SILL PLATE ANCHORAGE OF 
LIGHT, WOOD-FRAME RESIDENTIAL BUILDINGS 


SECTION A301 
GENERAL 


[BS] A301.1 Purpose. The provisions of this chapter are 
intended to promote public safety and welfare by reducing 
the risk of earthquake-induced damage to existing wood- 
frame residential buildings. The requirements contained in 
this chapter are prescriptive minimum standards intended to 
improve the seismic performance of residential buildings; 
however, they will not necessarily prevent earthquake 
damage. 


This chapter sets standards for strengthening that may be 
approved by the code official without requiring plans or cal- 
culations prepared by a registered design professional. The 
provisions of this chapter are not intended to prevent the use 
of any material or method of construction not prescribed 
herein. The code official may require that construction docu- 
ments for strengthening using alternative materials or meth- 
ods be prepared by a registered design professional. 


[BS] A301.2 Scope. The provisions of this chapter apply to 
residential buildings of light-frame wood construction 
containing one or more of the structural weaknesses specified 
in Section A303. 
Exception: The provisions of this chapter do not apply to 
the buildings, or elements thereof, listed as follows. These 
buildings or elements require analysis by a registered 
design professional in accordance with Section A301.3 to 
determine appropriate strengthening: 
1. Group R-1. 
. Group R with more than four dwelling units. 


WwW vw 


. Buildings with a lateral force-resisting system using 
poles or columns embedded in the ground. 


4. Cripple walls that exceed 4 feet (1219 mm) in 
height. 

5. Buildings exceeding three stories in height and any 
three-story building with cripple wall studs exceed- 
ing 14 inches (356 mm) in height. 

6. Buildings where the code official determines that 
conditions exist that are beyond the scope of the pre- 
scriptive requirements of this chapter. 


7. Buildings or portions thereof constructed on con- 
crete slabs on grade. 


[BS] A301.3 Alternative design procedures. The details 
and prescriptive provisions herein are not intended to be the 
only acceptable strengthening methods permitted. Alternative 
details and methods shall be permitted to be used where 
approved by the code official. Approval of alternatives shall 
be based on a demonstration that the method or material used 
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is at least equivalent in terms of strength, deflection and 
capacity to that provided by the prescriptive methods and 
materials. 


Where analysis by a registered design professional is 
required, such analysis shall be in accordance with all 
requirements of the building code, except that the seismic 
forces may be taken as 75 percent of those specified in the 
California Building Code. 


SECTION A302 
DEFINITIONS 


[BS] A302.1 Definitions. For the purpose of this chapter, in 
addition to the applicable definitions in the building code, 
certain additional terms are defined as follows: 


[BS] ADHESIVE ANCHOR. An assembly consisting of a 
threaded rod, washer, nut, and chemical adhesive approved 
by the code official for installation in existing concrete or 
masonry. 
CODE OFFICIAL. “Code Official” shall have the same 
meaning as Enforcing Agency. 
[BS] CRIPPLE WALL. A wood-frame stud wall extending 
from the top of the foundation to the underside of the lowest 
floor framing. 
ENFORCING AGENCY. The designated department or 
agency as specified by statute or regulation. 
[BS] EXPANSION ANCHOR. An approved post-installed 
anchor, inserted into a predrilled hole in existing concrete or 
masonry, that transfers loads to or from the concrete or 
masonry by direct bearing or friction or both. 
[BS] PERIMETER FOUNDATION. A foundation system 
that is located under the exterior walls of a building. 
[BS] SNUGTIGHT. As tight as an individual can torque a 
nut on a bolt by hand, using a wrench with a 10-inch-long 
(254 mm) handle, and the point at which the full surface of 
the plate washer is contacting the wood member and slightly 
indenting the wood surface. 
[BS] WOOD STRUCTURAL PANEL. A panel manufac- 
tured from veneers, wood strands or wafers or a combination 
of veneer and wood strands or wafers bonded together with 
waterproof synthetic resins or other suitable bonding systems. 
Examples of wood structural panels are: 
Composite panels. A wood structural panel that is 
comprised of wood veneer and reconstituted wood-based 
material and bonded together with waterproof adhesive. 
Oriented strand board (OSB). A mat-formed wood 
structural panel comprised of thin rectangular wood 
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strands arranged in cross-aligned layers with surface 
layers normally arranged in the long panel direction and 
bonded with waterproof adhesive. 


Plywood. A wood structural panel comprised of plies of 
wood veneer arranged in cross-aligned layers. The plies 
are bonded with waterproof adhesive that cures on appli- 
cation of heat and pressure. 


SECTION A303 
STRUCTURAL WEAKNESSES 


APPENDIX A—GUIDELINES FOR THE SEISMIC RETROFIT OF EXISTING BUILDINGS 


[BS] A304.1.2 Condition of existing wood materials. 
Existing wood materials that will be a part of the strength- 
ening work (such as sills, studs and sheathing) shall be in a 
sound condition and free from defects that substantially 
reduce the capacity of the member. Any wood material 
found to contain fungus infection shall be removed and 
replaced with new material. Any wood material found to 
be infested with insects or to have been infested with 
insects shall be strengthened or replaced with new materi- 
als to provide a net dimension of sound wood equal to or 
greater than its undamaged original dimension. 


[BS] A304.1.3 Floor joists not parallel to foundations. 


[BS] A303.1 General. For the purposes of this chapter, any 
of the following conditions shall be deemed a structural 
weakness: 


Floor joists framed perpendicular or at an angle to perime- 
ter foundations shall be restrained either by an existing 


1. Sill plates or floor framing that are supported directly 
on the ground without a foundation system that con- 
forms to the building code. 


2. A perimeter foundation system that is constructed only 
of wood posts supported on isolated pad footings. 


3. Perimeter foundation systems that are not continuous. 
Exceptions: 


1. Existing single-story exterior walls not exceeding 
10 feet (3048 mm) in length, forming an exten- 
sion of floor area beyond the line of an existing 
continuous perimeter foundation. 


2. Porches, storage rooms and similar spaces not 
containing fuel-burning appliances. 


4. A perimeter foundation system that is constructed of 
unreinforced masonry or stone. 


5. Sill plates that are not connected to the foundation or 
that are connected with less than what is required by the 
building code. 


Exception: Where approved by the code official, 
connections of a sill plate to the foundation made 
with other than sill bolts shall be accepted if the 
capacity of the connection is equivalent to that 
required by the building code. 


6. Cripple walls that are not braced in accordance with the 
requirements of Section A304.4 and Table A304.3.1, or 
cripple walls not braced with diagonal sheathing or 
wood structural panels in accordance with the building 
code. 


SECTION A304 
STRENGTHENING REQUIREMENTS 


[BS] A304.1 General. 


[BS] A304.1.1 Scope. The structural weaknesses noted in 
Section A303 shall be strengthened in accordance with the 
requirements of this section. Strengthening work may 
include both new construction and alteration of existing 
construction. Except as provided herein, all strengthening 
work and materials shall comply with the applicable provi- 
sions of the California Building Code. 
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nominal 2-inch-wide (51 mm) continuous rim joist or by a 
nominal 2-inch-wide (51 mm) full-depth block between 
alternate joists in one- and two-story buildings, and 
between each joist in three-story buildings. Existing 
blocking for multiple-story buildings must occur at each 
joist space above a braced cripple wall panel. 


Existing connections at the top and bottom edges of an 
existing rim joist or blocking need not be verified in one 
story buildings. In multiple-story buildings, the existing 
top edge connection need not be verified; however, the 
bottom edge connection to either the foundation sill plate 
or the top plate of a cripple wall shall be verified. The min- 
imum existing bottom edge connection shall consist of 8d 
toenails spaced 6 inches (152 mm) apart for a continuous 
rim joist, or three 8d toenails per block. Where this mini- 
mum bottom edge-connection is not present or cannot be 
verified, a supplemental connection installed as shown in 
Figure A304.1.3 or A304.1.4(2) shall be provided. 


Where an existing continuous rim joist or the minimum 
existing blocking does not occur, new */,-inch (19.1 mm) 
or */,,-inch (18 mm) wood structural panel blocking 
installed tightly between floor joists and nailed as shown 
in Figure A304.1.4(3) shall be provided at the inside face 
of the cripple wall. In lieu of wood structural panel block- 
ing, tight fitting, full-depth 2-inch (51 mm) blocking may 
be used. New blocking may be omitted where it will inter- 
fere with vents or plumbing that penetrates the wall. 


[BS] A304.1.4 Floor joists parallel to foundations. 
Where existing floor joists are parallel to the perimeter 
foundations, the end joist shall be located over the founda- 
tion and, except for required ventilation openings, shall be 
continuous and in continuous contact with the foundation 
sill plate or the top plate of the cripple wall. Existing 
connections at the top and bottom edges of the end joist 
need not be verified in one-story buildings. In multiple- 
story buildings, the existing top edge connection of the 
end joist need not be verified; however, the bottom edge 
connection to either the foundation sill plate or the top 
plate of a cripple wall shall be verified. The minimum 
bottom edge connection shall be 8d toenails spaced 6 
inches (152 mm) apart. If this minimum bottom edge 
connection is not present or cannot be verified, a supple- 


mental connection installed as shown in Figure 
A304.1.4(1), A304.1.4(2) or A304.1.4(3) shall be 
provided. 
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EXISTING RIM JOIST OR BLOCKING 


WITH EXISTING NAILING TO BE 


VERIFIED PER SECTION A304.1.3 


WHERE AN EXISTING RIM JOIST 
OR BLOCKING IS NOT PRESENT, 
PROVIDE NEW 2x SOLID BLOCKING 


AS FOLLOWS: 


2-STORY: EVERY JOIST SPACE 
ABOVE BRACED PANELS, 
ALTERNATE JOIST SPACES 
AT OTHER LOCATIONS 

1-STORY: 2-2x OR 1-2x PLATE 


3-STORY: EVERY JOIST SPACE 


EXISTING 2-2x OR 1-2x PLATE 


EXISTING CRIPPLE STUD WALL 
SEE FIGURE A304.4.1(1) FOR BRACING 


For SI: 1 inch = 25.4 mm, 1 pound =4.4N. 
NOTE: See manufacturing instructions for nail sizes associated with metal framing clips. 
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WHERE AN EXISTING RIM JOIST 
OR BLOCKING NAILING CANNOT 
BE VERIFIED, PROVIDE A NEW 
FRAMING CLIP FROM BLOCKS TO 
TOP PLATE WITH A MINIMUM 
HORIZONTAL CAPACITY OF 450 
POUNDS AS FOLLOWS: 

3-STORY: 16” 0.C. 

2-STORY: 32” 0.C. 

1-STORY: 48” O.C. 


a= 


{] 


NEW 2x SOLID BLOCKING INSTALLED 

TO FIT TIGHTLY BETWEEN FLOOR 

JOISTS 

NEW FRAMING CLIP (FLAT) AT EACH 
yo SCLOCK TO PLATE WITH A MINIMUM 

HORIZONTAL CAPACITY OF 450 

POUNDS. SPACE AS INDICATED ABOVE 


ALTERNATE CONNECTION FOR FLUSH CONNECTION 


[BS] FIGURE A304.1.3 


TYPICAL FLOOR TO CRIPPLE WALL CONNECTION (FLOOR JOISTS NOT PARALLEL TO FOUNDATIONS) 
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WHERE EXISTING NAILING CANNOT BE 
VERIFIED FROM THE EXISTING RIM 
JOIST TO TOP PLATE, PROVIDE A 
FRAMING CLIP WITH A MINIMUM 
HORIZONTAL CAPACITY OF 450 POUNDS 
AS FOLLOWS: 
3-STORY: 16” 0.C. 
2-STORY: 32” 0.C. 
1-STORY: 48” 0.C, 


EXISTING RIM JOIST 


EXISTING NAILING TO BE 

VERIFIED PER SECTION 

A304.1.4 Tee pt } 
EXISTING 2-2x OR 1-2x PLATE wa 


EXISTING CRIPPLE STUD WALL: 
SEE FIGURE A304.4.1(2) FOR ies 
BRACING 


NEW 2x RIM JOIST INSTALLED TO FIT 
TIGHTLY BETWEEN FLOOR JOISTS 


EXISTING RIM JOIST FRAMING CLIP (FLAT) EACH AT THE 


SPACING INDICATED ABOVE WITH A 
HORIZONTAL CAPACITY OF 450 POUNDS 


ALTERNATE CONNECTION FOR FLUSH CONNECTION 


For SI: 1 inch = 25.4 mm, | pound = 4.4 N. 
NOTE: See manufacturing instructions for nail sizes associated with metal framing clips. 


[BS] FIGURE A304.1.4(1) 
TYPICAL FLOOR TO CRIPPLE WALL CONNECTION (FLOOR JOISTS PARALLEL TO FOUNDATIONS) 
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WHERE AN EXISTING RIM JOIST 
OR BLOCKING IS NOT PRESENT, 
PROVIDE NEW 2x SOLID BLOCKING 
AS FOLLOWS: 
3-STORY: EVERY JOIST SPACE 
2-STORY: EVERY JOIST SPACE ABOVE 
BRACED PANELS, ALTERNATE JOIST 
SPACES AT OTHER LOCATIONS 
1-STORY: ALTERNATE JOIST SPACES 


EXISTING END FLOOR JOIST 

OR BLOCKING WITH EXISTING 
TOENAILS TO BE VERIFIED 
PER SECTION A304.1.3 


EXISTING 2x MUDSILL 


WHERE AN EXISTING END JOIST 
OR BLOCK TOENAILING CANNOT 
BE VERIFIED, PROVIDE ANEW 
FRAMING CLIP FROM END JOIST 
OR BLOCK TO MUDSILL AS 
FOLLOWS: 

3-STORY: 16” O.C, 

2-STORY: 32” O.C. 

1-STORY: 48” O.C. 

NEW FRAMING CLIP MINIMUM 
ALLOWABLE CAPACITY IS 450 
POUNDS 


EXISTING FOUNDATION WALL 


EXISTING GROUND LEVEL 


FLOOR JOISTS NOT PARALLEL TO FOUNDATIONS 


EXISTING END JOIST WITH 
EXISTING TOENAILS TO BE 
VERIFIED PER SECTION A304.1.4 


EXISTING 2x MUDSILL 


WHERE AN EXISTING END JOIST 
OR BLOCK TOENAILING CANNOT 
BE VERIFIED, PROVIDE A NEW 
FRAMING CLIP FROM END JOIST 
OR BLOCK TO MUDSILLAS 
FOLLOWS: 
3-STORY: 16” O.C. 
lia ee 2-STORY: 32" 0.C. 

ae tery 1-STORY: 48" O.C. 
NEW FRAMING CLIP MINIMUM 
ALLOWABLE CAPACITY IS 450 
POUNDS 


FLOOR JOISTS PARALLEL TO FOUNDATIONS 


For SI: 1 inch = 25.4 mm. 
NOTES: 


1. See Section A304.3 for sill plate anchorage. 
2. See manufacturing instructions for nail sizes associated with metal framing clips. 


[BS] FIGURE A304.1.4(2) 
TYPICAL FLOOR TO MUDSILL CONNECTIONS 
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NEW 2x BLOCK WITH 3-10d NAILS 
PRE-DRILL BLOCK TO PRECLUDE SPLITTING 


‘a 


EXISTING 2-2x OR 1-2x PLATE 
NEW 2x BLOCK BETWEEN cee 
STUD WHEN EXISTING CRIPPLE 5 pi 


STUD WALL HAS SINGLE TOP PLATE. 
NAIL TO TOP PLATE WITH 3-10d 
NAILS. (PRE-DRILL BLOCK) 


WHERE AN EXISTING RIM JOIST OR BLOCKING 
IS NOT PRESENT, PROVIDE NEW %" WOOD 
STRUCTURAL PANEL BLOCKING INSTALLED TO 
FIT TIGHTLY BETWEEN FLOOR JOISTS. NAIL 
WITH 8d NAILS AT 4" ON CENTER TO TOP 
PLATE AND SILL PLATE. SPACE BLOCKS AS 
FOLLOWS: 
3-STORY: EVERY JOIST SPACE 
2-STORY: EVERY JOIST SPACE ABOVE 
BRACED PANELS, ALTERNATE JOIST 
SPACES AT OTHER LOCATIONS 
1-STORY: ALTERNATE JOIST SPACE 


EXISTING CRIPPLE STUD WALL. 
SEE FIGURE A304.4.1(2) FOR BRACING 


FLOOR JOISTS NOT PARALLEL TO FOUNDATION 


NEW 2x BLOCKING. SEE REQUIREMENTS 


EXISTING RIM JOIST WITH ABOVE 


EXISTING NAILING TO BE 
VERIFIED PER A304.1.4 


WHERE EXISTING NAILING FROM EXISTING RIM 
JOIST TO TOP PLATE CANNOT BE VERIFIED 
PROVIDE NEW %" WOOD STRUCTURAL PANEL 
BLOCKING. SEE REQUIREMENTS ABOVE. 


FLOOR JOISTS PARALLEL TO FOUNDATION 


For SI: | inch = 25.4 mm, | pound = 4.4 N. 
NOTE: See Section A304.4 for cripple wall bracing. 


[BS] FIGURE A304.1.4(3) 
ALTERNATIVE FLOOR FRAMING TO CRIPPLE WALL CONNECTION 


[BS] A304.2 Foundations. mine existing foundation material strengths shall be 
submitted to the code official. Where approved by the 
code official, these existing foundation systems shall be 
strengthened in accordance with the recommendations 
included with the evaluation in lieu of being replaced. 


[BS] A304.2.1 New perimeter foundations. New perime- 
ter foundations shall be provided for structures with the 
structural weaknesses noted in Items | and 2 of Section 
A303. Soil investigations or geotechnical studies are not 


required for this work unless the building is located in a Exception: In lieu of testing existing foundations to 
special study zone as designated by the code official or determine material strengths, and where approved by 
other authority having jurisdiction. the code official, a new nonperimeter foundation 
[BS] A304.2.2 Evaluation of existing foundations. system designed for the forces specified in Section 


A301.3 shall be used to resist lateral forces from perim- 
eter walls. A registered design professional shall 
confirm the ability of the existing diaphragm to transfer 
seismic forces to the new nonperimeter foundations. 


Partial perimeter foundations or unreinforced masonry 
foundations shall be evaluated by a registered design 
professional for the force levels specified in Section 
A301.3. Test reports or other substantiating data to deter- 
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[BS] A304.2.3 Details for new perimeter foundations. 
All new perimeter foundations shall be continuous and 
constructed according to Figure A304.2.3(1) and Table 
A304.2.3(1) or Figure A304.2.3(2) and Table 
A304.2.3(2). New construction materials shall comply 
with the requirements of building code. Where approved 
by the code official, the existing clearance between exist- 
ing floor joists or girders and existing grade below the 
floor need not comply with the building code. 


Exception: Where designed by a registered design 
professional and approved by the code official, partial 
perimeter foundations shall be used in lieu of a continu- 
ous perimeter foundation. 


[BS] A304.2.4 New concrete foundations. New concrete 
foundations shall have a minimum compressive strength 
of 2,500 pounds per square inch (17.24 MPa) at 28 days. 


[BS] A304.2.5 New hollow-unit masonry foundations. 
New hollow-unit masonry foundations shall be solidly 


EXISTING 2x BLOCKING B 
OR RIM JOIST WITH 
EXISTING TOENAILS bese 
EXISTING 2-2x Y 
OR 1-2x PLATE 
EXISTING CRIPPLE pa 
STUD WALL a 
es 
EXISTING OR NEW 
2x SILL PLATE 
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grouted. The grout shall have minimum compressive 
strength of 2,000 pounds per square inch (13.79 MPa). 
Mortar shall be Type M or S. 


[BS] A304.2.6 New sill plates. Where new sill plates are 
used in conjunction with new foundations, they shall be 
minimum two times nominal thickness and shall be 
preservative-treated wood or naturally durable wood 
permitted by the building code for similar applications, 
and shall be marked or branded by an approved agency. 
Fasteners in contact with preservative-treated wood shall 
be hot-dip galvanized or other material permitted by the 
building code for similar applications, Anchors, that 
attach a preservative-treated sill plate to the foundation, 
shall be permitted to be of mechanically deposited zinc- 
coated steel with coating weights in accordance with 
ASTM B695, Class 55 minimum. Metal framing anchors 
in contact with preservative-treated wood shall be galva- 
nized in accordance with ASTM A653 with a G185 
coating. 


EXISTING STUD WALL WITH SOLE 
PLATE 


EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 


‘ance EXISTING FLOOR FRAMING 


NEW ANCHORS SPACED AS 
REQUIRED BY TABLE A304.3.1. 

SEE FIGURE A304.3.1(1) FOR PLATE 
WASHER REQUIREMENTS 


1-#4 CONTINUOUS (THIS LOCATION) 


#4 PER TABLE (ALTERNATE HOOKS) 


ean EXISTING GROUND LEVEL 


#4 CONTINUOUS @ 16” O.C. 
(2- MINIMUM) 


COLD JOINT WHEN FOOTING AND STEM 
WALL ARE PLACED SEPARATELY. CLEAN 
AND ROUGHEN 


2-#4 CONTINUOUS 
IN FOOTING 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


“) [BS] FIGURE A304.2.3(1) 
. NEW REINFORCED CONCRETE FOUNDATION SYSTEM 
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[BS] TABLE A304.2.3(1) 
NEW REINFORCED CONCRETE FOUNDATION SYSTEM 


MINIMUM FOUNDATION DIMENSIONS MINIMUM FOUNDATION REINFORCING 


VERTICAL REINFORCING 
NUMBER OF : 
STORIES Single-pour wall and Footing placed separate 
footing from wall 


| 1 | 12 inches | 6 inches | 12 inches | 6 | 6inches | #4 @ 48 inches on center} #4 @ 32 inches on center 
| 2s} AS inches | 7 inches | 18 inches eo inches #4 @ 48 inches on center| #4 @ 32 inches on center 


For SI: 1 inch = 25.4 mm. 

a. Where frost conditions occur, the minimum depth shall extend below the frost line. 

b. The ground surface along the interior side of the foundation may be excavated to the elevation of the top of the footing. 
c. Where the soil is designated as expansive, the foundation depth and reinforcement shall be approved by the code official. 


EXISTING STUD WALL WITH SOLE 
PLATE 


EXISTING SHEATHING MATERIAL 
OVER EXISTING FLOOR FRAMING 


EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS 


EXISTING 2-2x 
OR 1-2x PLATE 


EXISTING CRIPPLE 


STUD WALL Dad 
EXISTING FLOOR FRAMING 
2x6 SILL PLATE WITH NEW ANCHORS SPACED AS 
1 IN. OF DRYPACK REQUIRED BY TABLE A304.3.1. 
FOR FULL BEARING SEE FIGURE A304.3.1(1) FOR PLATE 
WASHER REQUIREMENTS 
Zz Zz 
= 5 1-#4 CONTINUOUS AT TOP OF WALL 
© KR 


ie EXISTING GROUND LEVEL 


H NOT TO EXCEED 4’-0" 
WITHOUT ENGINEERING 


2-#4 CONTINUOUS 
Ww IN FOOTING 


For SI: 1 inch = 25.4 mm, 1| foot = 304.8 mm. 


[BS] FIGURE A304.2.3(2) 
NEW MASONRY CONCRETE FOUNDATION 
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[BS] TABLE A304.2.3(2) 
NEW MASONRY CONCRETE FOUNDATION 


MINIMUM FOUNDATION DIMENSIONS MINIMUM FOUNDATION REINFORCING 


NUMBER OF 
12 inches | 6 inches 12 inches 6inches | <24 inches | #4 @ 24 inches on center arecntnoparatton 
of stem wall 


For SI: 1 inch = 25.4 mm. 


a. Where frost conditions occur, the minimum depth shall extend below the frost line. 


b. The ground surface along the interior side of the foundation may be excavated to the elevation of the top of the footing. 
c. Where the soil is designated as expansive, the foundation depth and reinforcement shall be approved by the code official. 


[BS] A304.3 Foundation sill plate anchorage. 


[BS] A304.3.1 Existing perimeter foundations. Where 
the building has an existing continuous perimeter founda- 
tion, all perimeter wall sill plates shall be anchored to the 
foundation with adhesive anchors or expansion anchors in 
accordance with Table A304.3.1. 


Anchors shall be installed in accordance with Figure 
A304.3.1(1), with the plate washer installed between the 
nut and the sill plate. The nut shall be tightened to a snug- 
tight condition after curing is complete for adhesive 
anchors and after expansion wedge engagement for expan- 
sion anchors. Anchors shall be installed in accordance 
with manufacturer’s recommendations. Expansion 
anchors shall not be used where the installation causes sur- 
face cracking of the foundation wall at the locations of the 


minimum shear capacity of 900 pounds (4003 N) per con- 
nection parallel to the wall shall be permitted. The spacing 
of these alternative connections shall comply with the 
maximum spacing requirements of Table A304.3.1 for '/,- 
inch (12.7 mm) bolts. 


[BS] A304.3.2 Placement of anchors. Anchors shall be 
placed within 12 inches (305 mm), but not less than 9 
inches (229 mm), from the ends of sill plates and shall 
be placed in the center of the stud space closest to the 
required spacing. New sill plates may be installed in 
pieces where necessary because of existing conditions. 
For lengths of sill plates 12 feet (3658 mm) or greater, 
anchors shall be spaced along the sill plate as specified 
in Table A304.3.1. For other lengths of sill plate, 
anchor placement shall be in accordance with Table 


A304.3.2. 


Exception: Where physical obstructions such as fire- 
places, plumbing or heating ducts interfere with the 
placement of an anchor, the anchor shall be placed as 
close to the obstruction as possible, but not less than 9 


anchor. 


Where existing conditions prevent anchor installations 
through the top of the sill plate, this connection shall be 
made in accordance with Figure A304.3.1(2), A304.3.1(3) 
or A304.3.1(4). Alternative anchorage methods having a 


[BS] TABLE A304.3.1 
SILL PLATE ANCHORAGE AND CRIPPLE WALL BRACING 


AMOUNT OF BRACING FOR EACH WALL LINE**' 


A Combination of Exterior Walls Finished 
with Portland Cement Plaster and Roofing 
Using Clay Tile or Concrete Tile Weighing 
More than 6 psf (287 N/m?) 


ee '/, inch spaced 6 feet, 0 inch center-to-center | Each end and not less than 50 percent Each end and not less than 
ie with washer plate of the wall length AO percent of the wall length 


'/, inch spaced 4 feet, 0 inch center-to-center 
with washer plate; or ay inch spaced 6 feet, 
0 inch center-to-center with washer plate 


5 . . 
; */, inch spaced 4 feet, 0 inch center-to-center Each end and not less than 
Tiree stores with washer plate singh age IeREES SSP GE 80 percent of the wall length® 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 47.88 N/m’. 

a. Sill plate anchors shall be adhesive anchors or expansion anchors in accordance with Section A304.3.1. 

b. All washer plates shall be 3 inches by 3 inches by 0.229 inch minimum. The hole in the plate washer is permitted to be diagonally slotted with a width of up 
to °/,, inch larger than the bolt diameter and a slot length not to exceed 1°/, inches, provided that a standard cut washer is placed between the plate washer and 
the nut. 

. This table shall also be permitted for the spacing of the alternative connections specified in Section A304.3.1, 

. See Figure A304.4.2 for braced panel layout. 

. Braced panels at ends of walls shall be located as near to the end as possible. 

. All panels along a wall shall be nearly equal in length and shall be nearly equal in spacing along the length of the wall. 

. The minimum required underfloor ventilation openings are permitted in accordance with Section A304.4.4, 


NUMBER OF 
STORIES ABOVE 
CRIPPLE WALLS 


MINIMUM SILL PLATE CONNECTION AND 
MAXIMUM SPACING*>:° 


All Other Conditions 


Each end and not less than 
50 percent of the wall length 


Each end and not less than 70 percent 
of the wall length 


Two stories 


Tmmhoaaa 
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inches (229 mm) from the end of the plate. Center-to- [BS] A304.4 Cripple wall bracing. a 
center spacing of the anchors shall be reduced as neces- [BS] A304.4.1 General. Exterior cripple walls not 
sary to provide the minimum total number of anchors exceeding 4 feet (1219 mm) in height shall be permitted to 
required based on the full length of the wall. Center-to- be specified by the prescriptive bracing method in Section 
center spacing shall be not less than 12 inches (305 mm). A304.4. Cripple walls over 4 feet (1219 mm) in height 

[BS] A304.3.3 New perimeter foundations. Sill plates require analysis by a registered design professional in 

for new perimeter foundations shall be anchored in accor- accordance with Section A301.3. 


dance with Table A304.3.1 and Figure A304.2.3(1) and 
Table A304.2.3(1) or Figure A304.2.3(2) and Table 


A304.2.3(2). 
EXISTING STUD WALL WITH SOLE 
PLATE 
EXISTING SHEATHING MATERIAL 
OVER EXISTING FLOOR FRAMING 
EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS 
EXISTING 2-2x 
OR 1-2x PLATE 
EXISTING CRIPPLE 
STUD WALL 
ADHESIVE ANCHOR OR EXPANSION 
ANCHOR WITH PLATE WASHER & NUT, 
WITH SIZE & SPACING AS REQUIRED. FILL 
ANNULAR SPACE IN SILL PLATE WITH 
ADHESIVE (ADHESIVE ANCHORS ONLY) 
EXISTING SILL PLATE SEE TABLE A304.3.1 FOR QUANTITY 


INSTALL NEW ANCHORS 
TO CLEAR ANY EXISTING 


REINFORCING EXISTING FOUNDATION WALL OR FOOTING 


EXISTING GROUND LEVEL 


272" MIN 


For SI: 1 inch = 25.4 mm. 
a. Plate washers shall comply with the following: 

'/,-inch anchor or bolt—3 inches ~ 3 inches = 0.229 inch minimum. 

*/,-inch anchor or bolt—3 inches ~ 3 inches x 0.229 inch minimum. 

A diagonal slot in the plate washer is permitted in accordance with Table A304.3.1, Note b. 
b. See Figure A304.4.1(1) or A304.4.1(2) for cripple wall bracing. 


[BS] FIGURE A304.3.1(1) 
SILL PLATE ANCHORING TO EXISTING FOUNDATION?» 
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EXISTING STUD WALL WITH SOLE 
ie PLATE 


EXISTING SHEATHING OVER 
EXISTING FLOOR FRAMING 


EXISTING 2x BLOCKING 
OR RIM JOIST WITH 
EXISTING TOENAILS 
SEE SECTION A304.1.3 


EXISTING SILL PLATE: 
EXISTING FOUNDATION WALL 


EXISTING GROUND LEVEL 


7" x 4/18" x 9" LONG PLATE WITH 

TWO */2" DIAMETER ADHESIVE ANCHORS OR 
EXPANSION ANCHORS TO FOUNDATION WALL 
AND THREE 1/4” DIAMETER LAG SCREWS 
PREDRILLED INTO SILL PLATE. PROVIDE 
SINGLE PIECE WOOD STRUCTURAL PANEL 
SHIM OR MULTIPLE LAYERS OF WOOD 
STRUCTURAL PANEL BETWEEN PLATE AND 
SILL WHEN SPACING EXCEEDS 4/16" AND |S 
LESS THAN OR EQUAL TO 11/2". SEE TABLE 
A304.3.1 FOR SPACING OF ANCHORS 


‘/s" DIAMETER LAG SCREW 


Pe oe 2'/2" MIN. INTO SILL PLATE 
KR FOR SHIM ATTACHMENT 
9° °o 
4” 4! SINGLE PIECE SHIM 
9” ; (AS REQUIRED) 
a 


5/48" DIAMETER HOLES 
FOR */s" LAG SCREWS 


7" x 9" PLATE 
HOLE DIAMETER SHALL NOT CONNECTION WHEN SHIM 
EXCEED CONNECTOR SPACE EXCEEDS °/a" 
DIAMETER BY MORE THAN ‘/ie” WIDTH UP TO 1*/2" 


For SI: 1 inch = 25.4 mm. 
NOTES: 
a. If shim space exceeds 1'/, inches, alternative details will be required. 


b. Where required, single piece shim shall be naturally durable wood or preservative-treated wood. If preservative-treated wood is used, it shall be isolated 
from the foundation system with a moisture barrier. 


[BS] FIGURE A304.3.1(2) 
ALTERNATIVE SILL PLATE ANCHORING IN EXISTING FOUNDATION—WITHOUT 
CRIPPLE WALLS AND FLOOR FRAMING NOT PARALLEL TO FOUNDATIONS?” 


EXISTING END FLOOR JOIST 
WITH EXISTING TOENAILS 
SEE SECTION A304.1.4 


EXISTING SILL Se 


EXISTING GROUND 7 7 ae 


EXISTING FOUNDATION aw 


For SI: 1 inch = 25.4 mm. 


FOR SHIMS, WHERE REQUIRED 
SEE NOTE B, FIGURE A304.3.1(2) 


4” MIN 


7” x “he” x 9" PLATE 
SEE FIGURE A304.3.1(2) FOR 
CONNECTION 


[BS] FIGURE A304.3.1(3) 
ALTERNATIVE SILL PLATE ANCHOR TO EXISTING FOUNDATION WITHOUT 
CRIPPLE WALL AND FLOOR FRAMING PARALLEL TO FOUNDATIONS 
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SINGLE-PIECE SHIM PLACED FOR 
FULL CONTACT, EXISTING SILL. 
SEE NOTE b, FIGURE A304.3.1(2) 
FOR SHIM REQUIREMENTS. 


1%" MAX 


BEVELED WASHER REQUIRED 


7” x he" x 9” LONG PLATE 
SEE FIGURE A304.3.1(2) FOR 
ATTACHMENT INFORMATION. 


For SI: 1 inch = 25.4 mm. 


[BS] FIGURE A304.3.1(4) 
SILL PLATE ANCHORING TO EXISTING FOUNDATION—ALTERNATIVE CONNECTION FOR BATTERED FOOTING 


[BS] TABLE A304.3.2 
SILL PLATE ANCHORAGE FOR VARIOUS LENGTHS OF SILL PLATE*® 


LENGTHS OF SILL PLATE 


NUMBER OF STORIES 
Less than 12 feet to 6 feet Less than 6 feet to 30 inches Less than 30 inches° 


Four connections for '/,-inch anchors or bolts ; 
Two stories ; Wr Two connections One connection 
or three connections for °/,-inch anchors or bolts 
Three stories Four connections Two connections One connection 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 

a. Connections shall be either adhesive anchors or expansion anchors. 

b. See Section A304.3.2 for minimum end distances. 

c. Connections shall be placed as near to the center of the length of plate as possible. 
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[BS] A304.4.1.1 Sheathing installation require- 
ments. Wood structural panel sheathing shall be not 
less than '°/,,-inch (12 mm) thick and shall be installed 
in accordance with Figure A304.4.1(1)_ or 
A304.4.1(2). Individual pieces of wood structural 
panels shall be nailed with 8d common nails spaced 4 
inches (102 mm) on center at all edges and 12 inches 
(305 mm) on center at each intermediate support with 
not less than two nails for each stud. Nails shall be 
driven so that their heads are flush with the surface of 
the sheathing and shall penetrate the supporting 
member not less than 1'/, inches (38 mm). When a 
nail fractures the surface, it shall be left in place and 
not counted as part of the required nailing. A new 8d 
nail shall be located within 2 inches (51 mm) of the 
discounted nail and be hand-driven flush with the 
sheathing surface. Where the installation involves 
horizontal joints, those joints shall occur over nominal 
2-inch by 4-inch (51 mm by 102 mm) blocking 
installed with the nominal 4-inch (102 mm) dimension 
against the face of the plywood. 


Vertical joints at adjoining pieces of wood structural 
panels shall be centered on studs such that there is a 
minimum '/, inch (3.2 mm) between the panels. Where 
required edge distances cannot be maintained because 
of the width of the existing stud, a new stud shall be 
added adjacent to the existing studs and connected in 
accordance with Figure A304.4.1(3). 


[BS] A304.4.2 Distribution and amount of bracing. See 
Table A304.3.1 and Figure A304.4.2 for the distribution 
and amount of bracing required for each wall line. Each 
braced panel length must be not less than two times the 
height of the cripple stud. Where the minimum amount of 
bracing prescribed in Table A304.3.1 cannot be installed 
along any walls, the bracing must be designed in accor- 
dance with Section A301.3. 


Exception: Where physical obstructions such as fire- 
places, plumbing or heating ducts interfere with the 
placement of cripple wall bracing, the bracing shall 
then be placed as close to the obstruction as possible. 
The total amount of bracing required shall not be 
reduced because of obstructions. 


EXISTING STUD WALL WITH SOLE 
PLATE 
EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 
EXISTING 2x BLOCKING OR RIM 
JOIST WITH EXISTING TOENAILS >< 
SEE SECTION A304.1.3 baa 


8d GALVANIZED NAILS / 


AT 4" ON CENTER rT 
aS 
"fez" THICK WOOD STRUCTURAL <A 
PANEL. SEE FIGURE A304.4.1(3) FOR =< | aos 
PANEL AND NAILING LAYOUT ¥ 
ger OR 1-2x PLATE 
8d GALVANIZED NAILS 


AT 4” ON CENTER ee soe 


For SI: 1 inch = 25.4 mm. 
NOTE: See Figure A304,3,1(1) for sill plate anchoring. 


EXISTING 2x SILL PLATE. SEE 
FIGURES A304.3.1(1), A304.3.1(2), 
A304.3.1(3) OR A304.3.1(4) FOR 
NEW CONNECTION 


EXISTING FOUNDATION WALL 


ae EXISTING GROUND LEVEL 


[BS] FIGURE A304.4.1(1) 
CRIPPLE WALL BRACING WITH NEW WOOD STRUCTURAL PANEL ON EXTERIOR FACE OF CRIPPLE STUDS 
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[BS] A304.4.3 Stud space ventilation. Where bracing 
materials are installed on the interior face of studs forming 
an enclosed space between the new bracing and the exist- 
ing exterior finish, each braced stud space must be 
ventilated. Adequate ventilation and access for future 
inspection shall be provided by drilling one 2-inch to 3- 
inch-diameter (51 mm to 76 mm) round hole through the 
sheathing, nearly centered between each stud at the top 
and bottom of the cripple wall. Such holes should be 
spaced not less than | inch (25 mm) clear from the sill or 
top plates. In stud spaces containing sill bolts, the hole 
shall be located on the centerline of the sill bolt but not 
closer than 1 inch (25 mm) clear from the nailing edge of 
the sheathing. Where existing blocking occurs within the 
stud space, additional ventilation holes shall be placed 
above and below the blocking, or the existing block shall 
be removed and a new nominal 2-inch by 4-inch (51 mm 
by 102 mm) block shall be installed with the nominal 4- 
inch (102 mm) dimension against the face of the plywood. 


EXISTING 2x BLOCKING OR RIM 
JOIST WITH EXISTING TOENAILS 
SEE SECTION A304,1.3 


EXISTING 2-2x OR 1-2x PLATE 


NEW 2x BLOCKING WITH 4-10d 
NAILS EACH BLOCK TO SILL. 
PRE-DRILLED HOLES AS NEEDED 
TO PRECLUDE SPLITTING 


For SI: 1 inch = 25.4 mm. 
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For stud heights less than 18 inches (457 mm), only one 
ventilation hole need be provided. 


[BS] A304.4.4 Existing underfloor ventilation. Existing 
underfloor ventilation shall not be reduced without provid- 
ing equivalent new ventilation as close to the existing 
ventilation as possible. Braced panels may include under- 
floor ventilation openings where the height of the opening, 
measured from the top of the foundation wall to the top of 
the opening, does not exceed 25 percent of the height of 
the cripple stud wall; however, the length of the panel 
shall be increased a distance equal to the length of the 
Opening or one stud space minimum. Where an opening 
exceeds 25 percent of the cripple wall height, braced 
panels shall not be located where the opening occurs. See 
Figure A304.4.1(3). 


Exception: For homes with a post and pier foundation 
system where a new continuous perimeter foundation 
system is being installed, new ventilation shall be 
provided in accordance with the building code. 


EXISTING STUD WALL WITH SOLE 
PLATE 


EXISTING SHEATHING OVER EXISTING 
FLOOR FRAMING 


1/39" THICK WOOD STRUCTURAL 
PANEL. SEE FIGURE A304.4.1(3) FOR 
PANEL AND NAILING LAYOUT 


EXISTING 2x SILL PLATE, SEE 
FIGURES A304.3.1(1), A304.3.1(2), 
A304.3.1(3) OR A304.3.1(4) FOR 


NEW CONNECTION 


EXISTING FOUNDATION WALL 


EXISTING GROUND LEVEL 


[BS] FIGURE A304.4.1(2) 
CRIPPLE WALL BRACING WITH WOOD STRUCTURAL PANEL ON INTERIOR FACE OF CRIPPLE STUDS 
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[BS] A304.5 Inspections. All work shall be subject to inspec- 
tion by the code official including, but not limited to: 


1. Placement and installation of new adhesive or expan- 
sion anchors installed in existing foundations. Special 
inspection may be required for adhesive anchors 
installed in existing foundations regulated by the pre- 
scriptive provisions of this chapter. 


2. Installation and nailing of new cripple wall bracing. 


3. Any work shall be subject to special inspection where 
required by the code official in accordance with the 
building code. 


[BS] A304.5.1 Nails. All nails specified in this chapter 
shall be common wire nails of the following diameters and 
lengths: 


1. 8d nails = 0.131 inch (3.3 mm) by 2'/, inches (64 mm). 


2. 10d nails = 0.148 inch (3.8 mm) by 3 inches (76 mm). 

3. 12d nails = 0.148 inch (3.8 mm) by 3'/, inches (83 
mm). 

4. 16d nails = 0.162 inch (4.1 mm) by 3'/, inches (89 
mm). 

Nails used to attach metal framing connectors directly 


to wood members shall be as specified by the connector 
manufacturer in an approved report. 


A304.6 Phasing of the strengthening work. When approved 
by the Enforcing Agency, the strengthening work contained in 
this chapter may be completed in phases. 


EXISTING CRIPPLE STUDS 


SEE ALTERNATES BELOW FOR VERTICAL 
PANEL JOINTS 


= 


EXISTING VENT 


SILL BOLT 


EXISTING FOUNDATION WALL 


STRUCTURAL PANEL JOINT. 
3 NAILS MIN. 


CLLLLLLLLLLEN UNCALLED 


3), IN. MIN—4 
3), IN. MIN 
‘YeIN. MIN 


VERTICAL SPLICE AT DOUBLE STUD 
For SI: 1 inch = 25.4 mm. 


NEW 2x CRIPPLE STUD NAILED TO 
EXISTING STUD WITH 16d COMMON 
NAILS AT 6 IN. ON CENTER AT WOOD 


8d NAILS AT 12 IN. ON CENTER AT INTERMEDIATE 
STUDS. MIN 2 NAILS EACH STUD. 


2x BLOCKING FLAT ABOVE VENT OPENING. 
CONNECT TO STUDS WITH 
SHEET METAL CONNECTORS, 


2-|N.- TO 3-IN.-DIAMETER VENTILATION 
HOLES. SEE SECTION A304,4.3. 


ON ALL EDGES OF EACH 


t 8d NAILS AT 4 IN. ON CENTER 
INDIVIDUAL PIECE 


GROUND LEVEL 


EXISTING STUD 
2'/, IN. MIN 


Mo IN. MIN 


‘/p IN. MIN 


*/, IN. MIN 
*/, IN, MIN 


Ye IN, MIN 


VERTICAL SPLICE AT SINGLE STUD 


[BS] FIGURE A304.4.1(3) 
PARTIAL CRIPPLE STUD WALL ELEVATION 
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REQUIRED BRACING FOR 1-STORY BUILDING 


30 FT. 
r 4 FT. + 4 FT. 4 FT. 
gam ila LLL gil aaah ELE EEE ight 
Y Z 
j y 
Y y 
: 
y 
4 4 
M1] Z 
4 Z 
oh p 
ra M1 Y 
=< Y g 5 
= NOTES: \ 
= y 1. Bracing shown assumes cripple stud height of 24 in. 
= 
a } 2. Minimum panel length shall be two times the cripple stud 
o 4 wall height. 5 FT. 4 IN. 
S L . All panels along a wall shall be nearly equal in length and 4 
fe) g pec equal in spacing along the wall. Wherever possible, 5 
5 o panels should be laid out to begin and end on studs while Z 
hy maintaining required panel lengths. This may require the J 4FT. 
e Y occasional addition of a new stud. Z 
g | y 
om L 
fe (] SFT.4IN. 
oO 1 y 
a} 4 
c y g 
SY Y 
mf 4 FT. 
TY 
4 
4 
4 
4 Z 
i y 
y 4 
g 2 FT. Z 
4 4 IN. 
4 
4 
oh 
Ereacrmi Swe | 


8 FT: SF: Hele 


<—————— REQUIRED BRACING FOR 3-STORY BUILDING 


Bracing determination: 
1-story building—each end and not less than 40% of wall length." 
Transverse wall—30 ft. x 0.40 = 12 ft. minimum panel length = 4 ft. 0 in. 
2-story building—each end and not less than 50% of wall length: 
Longitudinal wall—40 ft. x 0.50 = 20 ft. 0 in. minimum of bracing. 
3-story building—each end and not less than 80% of wall length: 
Transverse wall —30 ft. x 0.80 = 24 ft. 0 In. minimum of bracing. 
a. See Table 304.3.1 for buildings with both plaster walls and roofing exceeding 6 psf. 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 42.88 N/m’, 


[BS] FIGURE A304.4.2 
FLOOR PLAN-CRIPPLE WALL BRACING LAYOUT 
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(4 FT. EACH) 


40 FT. 


REQUIRED BRACING FOR 2-STORY BUILDING 


CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
APPENDIX A 
CHAPTER A4 — EARTHQUAKE RISK REDUCTION 
IN WOOD-FRAME RESIDENTIAL BUILDINGS WITH SOFT, WEAK OR OPEN FRONT WALLS 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 for state agency authority and building applications. ) 


soils | UCD Muntiuy PPSA 
ae PER iat EEE 


Adopt Entire Chapter 


Beoacces SERN GAMII ERO 

amended (amended 

sections ed below) 

Seon || 

that are listed below 

Chapter / Section | Sec eae 
neice eee tt te 

The state agency does not adopt sections identified with the following symbol: T 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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CHAPTER A4 


EARTHQUAKE RISK REDUCTION IN WOOD-FRAME RESIDENTIAL 
BUILDINGS WITH SOFT, WEAK OR OPEN FRONT WALLS 


SECTION A401 
GENERAL 


[BS] A401.1 Purpose. The purpose of this chapter is to 
promote public welfare and safety by reducing the risk of 
death or injury as a result of the effects of earthquakes on 
existing wood-frame, multiple-unit residential buildings. The 
ground motions of past earthquakes have caused the loss of 
human life, personal injury and property damage in these 
types of buildings. This chapter creates minimum standards 
to strengthen the more vulnerable portions of these structures. 
Where fully followed, these minimum standards will improve 
the performance of these buildings but will not necessarily 
prevent all earthquake-related damage. 


[BS] A401.2 Scope. The provisions of this chapter apply to 
existing buildings of wood construction that contain residen- 
tial occupancies and are assigned to Risk Category II, and 
where the structure has a soft, weak or open-front wall line, 
and there exists one or more stories above. 


SECTION A402 
DEFINITIONS 


[BS] A402.1 Definitions. Notwithstanding the applicable 
definitions, symbols and notations in the building code, the 
following definitions shall apply for the purposes of this 
chapter: 


[BS] ASPECT RATIO. The span-width ratio for horizontal 
diaphragms and the height-length ratio for shear walls. 


[BS] NONCONFORMING STRUCTURAL MATERI- 
ALS. Wall bracing materials other than wood structural 
panels or diagonal sheathing. 


[BS] OPEN-FRONT WALL LINE. An exterior wall line, 
without vertical elements of the lateral force-resisting system, 
that requires tributary seismic forces to be resisted by 
diaphragm rotation or excessive cantilever beyond parallel 
lines of shear walls. Diaphragms that cantilever more than 25 
percent of the distance between lines of lateral force-resisting 
elements from which the diaphragm cantilevers shall be 
considered to be excessive. Exterior exit balconies of 6 feet 
(1829 mm) or less in width shall not be considered excessive 
cantilevers, 


[BS] RETROFIT. An improvement of the lateral force- 
resisting system by alteration of existing structural elements 
or addition of new structural elements. 


[BS] SOFT WALL LINE. A wall line whose lateral stiffness 
is less than that required by story drift limitations or deforma- 
tion compatibility requirements of this chapter. In lieu of 
analysis, a soft wall line may be defined as a wall line in a 
story where the story stiffness is less than 70 percent of the 
story above for the direction under consideration. 
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[BS] STORY. A story as defined by the building code, 
including any basement or underfloor space of a building 
with cripple walls exceeding 4 feet (1219 mm) in height. 


[BS] WALL LINE. Any length of wall along a principal axis 
of the building used to provide resistance to lateral loads. 
Parallel wall lines separated by less than 4 feet (1219 mm) 
shall be considered to be one wall line for the distribution of 
loads. 


[BS] WEAK WALL LINE. A wall line in a story where the 
story strength is less than 80 percent of the story above in the 
direction under consideration. 


SECTION A403 
ANALYSIS AND DESIGN 


[BS] A403.1 General. Modifications required by the provi- 
sions in this chapter shall be designed in accordance with the 
California Building Code provisions for new construction, 
except as modified by this chapter. 


Exception: Buildings for which the prescriptive measures 
provided in Section A404 apply and are used. 


Alteration of the existing lateral force-resisting system or 
vertical load-carrying system shall not reduce the strength or 
stiffness of the existing structure, unless the altered structure 
would remain in conformance to the building code and this 
chapter. 


[BS] A403.2 Scope of analysis. This chapter requires the 
alteration, repair, replacement or addition of structural 
elements and their connections to meet the strength and stiff- 
ness requirements herein. The lateral load-path analysis shall 
include the resisting elements and connections from the wood 
diaphragm immediately above any soft, weak or open-front 
wall lines to the foundation soil interface or to the uppermost 
story of a podium structure comprised of steel, masonry, or 
concrete structural systems that supports the upper wood- 
framed structure. Stories above the uppermost story with a 
soft, weak or open-front wall line shall be considered in the 
analysis but need not be modified. The lateral load-path anal- 
ysis for added structural elements shall include evaluation of 
the allowable soil-bearing and lateral pressures in accordance 
with the building code. Where any portion of a building 
within the scope of this chapter is constructed on or into a 
slope steeper than one unit vertical in three units horizontal 
(33-percent slope), the lateral force-resisting system at and 
below the base level diaphragm shall be analyzed for the 
effects of concentrated lateral forces at the base caused by 
this hillside condition. 


[BS] A403.3 Design base shear and design parameters. 
The design base shear in a given direction shall be permitted 
to be 75 percent of the value required for similar new 
construction in accordance with the building code. The value 
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of R used in the design of the strengthening of any story shall 
not exceed the lowest value of R used in the same direction at 
any story above. The system overstrength factor, Q,, and the 
deflection amplification factor, C,, shall be not less than the 
largest respective value corresponding to the R factor being 
used in the direction under consideration. 


Exceptions: 


1. For structures assigned to Seismic Design Category 
B, values of R, 92, and C, shall be permitted to be 
based on the seismic force-resisting system being 
used to achieve the required strengthening. 


2. For structures assigned to Seismic Design Category 
C or D, values of R, 2, and C,, shall be permitted to 
be based on the seismic force-resisting system being 
used to achieve the required strengthening, provided 
that when the strengthening is complete, the 
strengthened structure will not have an extreme 
weak story irregularity defined as Type 5b in ASCE 
7 Table 12.3-2. 


3. For structures assigned to Seismic Design Category 
E, values of R, 2, and C, shall be permitted to be 
based on the seismic force-resisting system being 
used to achieve the required strengthening, provided 
that when the strengthening is complete, the 
strengthened structure will not have an extreme soft 
story, a weak story, or an extreme weak story irregu- 
larity defined, respectively, as Types 1b, 5a and 5b 
in ASCE 7 Table 12.3-2. 


4. For retrofit systems involving different seismic 
force-resisting systems in the same direction within 
the same story, resisting elements are permitted to 
be designed using the least value of R for the differ- 
ent structural systems found in each independent 
line of resistance if all of the following conditions 
are met: 


4.1. The building is assigned to Risk Category I 
or II. 


The building height is no more than four sto- 
ries above grade plane. 


The seismic force-resisting systems of the 
retrofitted building comprise only wood 
structural panel shear walls, steel moment- 
resisting frames, steel cantilever columns 
and steel-braced frames. Values for C and Q, 
shall be consistent with the R value used. 


5. With reference to ASCE 7 Table 12.2-1, ordinary, 
intermediate and special steel systems, and all light- 
frame systems shall be permitted without limitation 
where those systems are used only for retrofit to 
comply with the requirements of this chapter. 


[BS] A403.3.1 Expected story strength. Despite any 
other requirement of Section A403.3 or A403.4, the total 
expected strength of retrofit elements added to any story 
need not exceed 1.7 times the expected strength of the 
story immediately above in a two-story building, or 1.3 
times the expected strength of the story immediately above 
in a three-story or taller building, as long as the retrofit 


4.2. 


4.3. 
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elements are located symmetrically about the center of 
mass of the story above, or so as to minimize torsion in the 
retrofitted story. Calculation of expected story strength 
and identification of irregularities in Section A403.3 shall 
be based on the expected strength of all wall lines, even if 
sheathed with nonconforming materials. The strength of a 
wall line above the retrofitted story shall be permitted to 
be reduced to account for inadequate load path or over- 
turning resistance. 


[BS] A403.3.2 Seismicity parameters, site class and 
geologic hazards. For any site designated as Site Class E, 
the value of F shall be taken as 1.2. Site-specific proce- 
dures are not required for compliance with this chapter. 
Mitigation of existing geologic site hazards such as lique- 
fiable soil, fault rupture or landslide is not required for 
compliance with this chapter. 


{BS} A403.4 Story drift limitations. The calculated story 
drift for each retrofitted story shall not exceed the allowable 
deformation compatible with all vertical load-resisting 
elements and 0.025 times the story height. The calculated 
story drift shall not be reduced by the effects of horizontal 
diaphragm stiffness but shall be increased where these effects 
produce rotation. Drift calculations shall be in accordance 
with the building code. 


[BS] A403.4.1 Pole structures. The effects of rotation 
and soil stiffness shall be included in the calculated story 
drift where lateral loads are resisted by vertical elements 
whose required depth of embedment is determined by pole 
formulas. The coefficient of subgrade reaction used in 
deflection calculations shall be based on a geotechnical 
investigation conducted in accordance with the building 
code. 


[BS] A403.5 Deformation compatibility and P A effects. 
The requirements of the building code shall apply, except as 
modified herein. Structural framing elements and their 


- connections not required by design to be part of the lateral 


force-resisting system shall be designed and detailed to be 
adequate to maintain support of expected gravity loads when 
subjected to the expected deformations caused by seismic 
forces. Increased demand caused by P A effects and story 
sidesway stability shall be considered in retrofit stories that 
rely on the strength and stiffness of cantilever columns for 
lateral resistance. 


[BS] A403.6 Ties and continuity. All parts of the structure 
included in the scope of Section A403.2 shall be intercon- 
nected as required by the building code. 


[BS] A403.7 Collector elements. Collector elements shall be 
provided to transfer the seismic forces between the elements 
within the scope of Section A403.2. 


[BS] A403.8 Floor diaphragms. Floor diaphragms within 
the scope of Section A403.2 shall be shown to have adequate 
strength at the following locations: 


1. For straight lumber sheathed diaphragms without inte- 
gral hardwood flooring throughout the diaphragm: The 
code official is authorized to waive the requirement 
where it is shown that the condition occurs in areas 
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small enough not to affect overall building perfor- 
mance. 


2. For all other diaphragms adequate strength shall be 
shown to be provided at locations where forces are 
transferred between the diaphragm and each new or 
strengthened vertical element of .the seismic force- 
resisting system. Collector elements shall be provided 
where needed to distribute the transferred force over a 
greater length of diaphragm. 


Exception: Where the existing vertical elements of 
the seismic force-resisting system are shown to 
comply with this chapter, diaphragms need not be 
evaluated. 


[BS] A403.9 Wood-framed shear walls. Wood-framed 
shear walls shall have strength and stiffness sufficient to 
resist the seismic loads and shall conform to the requirements 
of this section. Where new sheathing is applied to existing 
studs to create new wood-framed shear walls, the new wall 
elements shall be considered bearing wall systems for 
purposes of determining seismic design parameters. 


[BS] A403.9.1 Gypsum or cement plaster products. 
Gypsum or cement plaster products shall not be used to 
provide the strength required by Section A403.3 or the 
stiffness required by Section A403.4. 


[BS] A403.9.2 Wood structural panels. 


[BS] A403.9.2.1 Drift limit. Wood structural panel 

‘ shear walls shall meet the story drift limitation of 
Section A403.4. Conformance to the story drift limita- 
tion shall be determined by approved testing or 
calculation. Individual shear panels shall be permitted 
to exceed the maximum aspect ratio, provided that the 
allowable story drift and allowable shear capacities are 
not exceeded. 


[BS] A403.9.2.2 Openings. Shear walls are permitted 
to be designed for continuity around openings in accor- 
dance with the building code. Blocking and steel 
strapping shall be provided at corners of the openings 
to transfer forces from discontinuous boundary 
elements into adjoining panel elements. Alternatively, 
perforated shear wall provisions of the building code 
are permitted to be used. 


[BS] A403.9.3 Hold-down connectors. 


[BS] A403.9.3.1 Expansion anchors in tension. 
Expansion anchors that provide tension strength by 
friction resistance shall not be used to connect hold- 
down devices to existing concrete or masonry elements. 


[BS] A403.9.3.2 Required depth of embedment. The 
required depth of embedment or edge distance for the 
anchor used in the hold-down connector shall be 
provided in the concrete or masonry below any plain 
concrete slab unless satisfactory evidence is submitted 
to the code official that shows that the concrete slab and 
footings are of monolithic construction. 


A403.10 Steel retrofit systems. Steel retrofit systems shall 
have strength and stiffness sufficient to resist the seismic 
loads and shall conform to the requirements of this section. 


2022 CALIFORNIA EXISTING BUILDING CODE 


A403.10.1 Special moment frames. Steel special moment 
frames shall comply with all applicable provisions of 
AISC 341, except that Section E3.4a addressing strong- 
column/weak-beams of AISC 341, is not required for 
columns that carry no gravity load. 


A403.10.2 Inverted moment frame systems. Cantile- 
vered column systems shall be permitted to be designed as 
inverted special, intermediate or ordinary moment frames, 
with corresponding moment frame seismic design coeffi- 
cients, where the system satisfies the following conditions: 


1. The columns carry no gravity load. 


2. The columns are configured in pairs or larger groups 
connected by a continuous reinforced concrete foun- 
dation or grade beam. 


3. The foundation or grade beam shall be designed to 
resist the expected plastic moment at the base of 
each column, computed as R,F,Z in accordance with 
AISC 341, 


4. The flexibility of the foundation or grade beam, con- 
sidering cracked section properties of the reinforced 
concrete, shall be included in computing the defor- 
mation of the steel frame system. 


5. The column height shall be taken as twice the actual 
height when checking lateral torsional buckling. 


SECTION A404 
PRESCRIPTIVE MEASURES FOR WEAK STORY 


[BS] A404.1 Limitation. These prescriptive measures shall 
apply only to two-story buildings and only where deemed 
appropriate by the code official. These prescriptive measures 
rely on rotation of the second floor diaphragm to distribute 
the seismic load between the side and rear walls around a 
ground floor open area. In the absence of an existing floor 
diaphragm of wood structural panel or diagonal sheathing at 
the top of the first story, a new wood structural panel 
diaphragm of minimum thickness of */, inch (19.1 mm) and 
with 10d common nails at 6 inches (152 mm) on center shall 
be applied. 


[BS] A404.1.1 Additional conditions. To qualify for 
these prescriptive measures, the following additional 
conditions need to be satisfied by the retrofitted structure: 


1. Diaphragm aspect ratio L/W is less than 0.67, where 
W is the diaphragm dimension parallel to the soft, 
weak or open-front wall line and ZL is the distance in 
the orthogonal direction between that wall line and 
the rear wall of the ground floor open area. 

2. Minimum length of side shear walls = 20 feet (6096 
mm). 

3. Minimum length of rear shear wall = three-fourths 
of the total rear wall length. 


4. Plan or vertical irregularities shall not be other than 
a soft, weak or open-front wall line. 


5. Roofing weight less than or equal to 5 pounds per 
square foot (240 N/m’). 
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6. Aspect ratio of the full second floor diaphragm 
meets the requirements of the building code for new 
construction. 


[BS] A404.2 Minimum required retrofit. 


[BS] A404.2.1 Anchor size and spacing. The anchor size 
and spacing shall be not less than */, inch (19.1 mm) in 
diameter at 32 inches (813 mm) on center. Where existing 
anchors are inadequate, supplemental or alternative 
approved connectors (such as new steel plates bolted to the 
side of the foundation and nailed to the sill) shall be used. 


[BS] A404.2.2 Connection to floor above. Shear wall top 
plates shall be connected to blocking or rim joist at upper 
floor with not less than 18-gage galvanized steel angle 
clips 4'/, inches (114 mm) long with 12-8d nails spaced 
not farther than 16 inches (406 mm) on center, or by 
equivalent shear transfer methods. 


[BS] A404.2.3 Shear wall sheathing. The shear wall 
sheathing shall be not less than '°/,,-inch (11.9 mm), 5-ply 
Structural I with 10d nails at 4 inches (102 mm) on center 
at edges and 12 inches (305 mm) on center at field; 
blocked all edges with 3 by 4 board or larger. Where exist- 
ing sill plates are less than 3-by thick, place flat 2-by on 
top of sill between studs, with flat 18-gage galvanized 
steel clips 4'/, inches (114 mm) long with 12-8d nails or 
*/.-inch-diameter (9.5 mm) lags through blocking for shear 
transfer to sill plate. Stagger nailing from wall sheathing 
between existing sill and new blocking. Anchor new 
blocking to foundation as specified in this section. 


[BS] A404.2.4 Shear wall hold-downs. Shear walls shall 
be provided with hold-down anchors at each end. Two 
hold-down anchors are required at intersecting corners. 
Hold-downs shall be approved connectors with a mini- 
mum */,-inch-diameter (15.9 mm) threaded rod or other 
approved anchor with a minimum allowable load of 4,000 
pounds (17.8 kN). Anchor embedment in concrete shall be 
not less than 5 inches (127 mm). Tie-rod systems shall be 
not less than */, inch (15.9 mm) in diameter unless using 
high-strength cable. High-strength cable elongation shall 
not exceed */, inch (15.9 mm) under a 4,000 pound (17.8 
kN) axial load. 


SECTION A405 
MATERIALS OF CONSTRUCTION 


[BS] A405.1 New materials. New materials shall meet the 
requirements of the California Building Code, except where 
allowed by this chapter. 


[BS] A405.2 Allowable foundation and lateral pressures. 
The use of default values from the building code for continu- 
ous and isolated concrete spread footings shall be permitted. 
For soil that supports embedded vertical elements, Section 
A403.4.1 shall apply. 


[BS] A405.3 Existing materials. The physical condition, 
strengths and stiffnesses of existing building materials shall 
be taken into account in any analysis required by this chapter. 
The verification of existing materials conditions and their 
conformance to these requirements shall be made by physical 
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observation, material testing or record drawings as deter- 
mined by the registered design professional subject to the 
approval of the code official. 


[BS] A405.3.1 Wood-structural-panel shear walls. 


[BS] A405.3.1.1 Existing nails. Where the required 
calculations rely on design values for common nails or 
surfaced dry lumber, their use in construction shall be 
verified by exposure. 


[BS] A405.3.1.2 Existing plywood. Where verification 
of the existing plywood is by use of record drawings 
alone, plywood shall be assumed to be of three plies. 


[BS] A405,.3.2 Existing wood framing. Wood framing is 
permitted to use the design stresses specified in the build- 
ing code under which the building was constructed or 
other stress criteria approved by the code official. 


[BS] A405.3.3 Existing structural steel. All existing 
structural steel shall be permitted to be assumed to comply 
with ASTM A36. Existing pipe or tube columns shall be 
assumed to be of minimum wall thickness unless verified 
by testing or exposure. 


[BS] A405.3.4 Existing concrete. All existing concrete 
footings shall be permitted to be assumed to be plain 
concrete with a compressive strength of 2,000 pounds per 
square inch (13.8 MPa). Existing concrete compressive 
strength taken greater than 2,000 pounds per square inch 
(13.8 MPa) shall be verified by testing, record drawings or 
department records. 


[BS] A405.3.5 Existing sill plate anchorage. The analy- 
sis of existing cast-in-place anchors shall be permitted to 
assume proper anchor embedment for purposes of evaluat- 
ing shear resistance to lateral loads. 


SECTION A406 
CONSTRUCTION DOCUMENTS 


[BS] A406.1 General. The plans shall show all information 
necessary for plan review and for construction and shall accu- 
rately reflect the design. The plans shall contain a note that 
states that this retrofit was designed in compliance with the 
criteria of this chapter. 


[BS] A406.2 Existing construction. The plans shall show 
existing diaphragm and shear wall sheathing and framing 
materials; fastener type and spacing; diaphragm and shear 
wall connections; continuity ties; collector elements; and the 
portion of the existing materials that needs verification during 
construction. If the cap allowed by Section A403.3.1 is used 
to limit the scope of retrofit, the foregoing information shall 
be shown for each retrofitted story and at least one story 
above the uppermost retrofitted story. If the cap allowed by 
Section A403.3.1 is not used, the foregoing information need 
only be shown for each retrofitted story and for the floor at 
the top of that story. 


[BS] A406.3 New construction. 


[BS] A406.3.1 Foundation plan elements. The founda- 
tion plan shall include the size, type, location and spacing 
of all anchor bolts with the required depth of embedment, 
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edge and end distance; the location and size of all shear 
walls and all columns for braced frames or moment 
frames; referenced details for the connection of shear 
walls, braced frames or moment-resisting frames to their 
footing; and referenced sections for any grade beams and 
footings. 


[BS] A406.3.2 Framing plan elements. The framing plan 
shall include the length, location and material of shear 
walls; the location and material of frames; references or 
details for the column-to-beam connectors, beam-to-wall 
connections and shear transfers at floor and roof 
diaphragms; and the required nailing and length for wall 
top plate splices. 


[BS] A406.3.3 Shear wall schedule, notes and details. 
Shear walls shall have a referenced schedule on the plans 
that includes the correct shear wall capacity in pounds per 
foot (N/m); the required fastener type, length, gage and 
head size; and a complete specification for the sheathing 
material and its thickness. The schedule shall also show 
the required location of 3-inch (76 mm) nominal or two 2- 
inch (51 mm) nominal edge members; the spacing of shear 
transfer elements such as framing anchors or added sill 
plate nails; the required hold-down with its bolt, screw or 
nail sizes; and the dimensions, lumber grade and species 
of the attached framing member. 


Notes shall show required edge distance for fasteners of 
structural wood panels and framing members; required 
flush nailing at the plywood surface; limits of mechanical 
penetrations; and the sill plate material assumed in the 
design. The limits of mechanical penetrations shall be 
detailed showing the maximum notching and drilled hole 
sizes. 


[BS] A406.3.4 General notes. General notes shall show 
the requirements for material testing, special inspection 
and structural observation. 


SECTION A407 
QUALITY CONTROL 


[BS] A407.1 Structural observation. Structural observation, 
in accordance with Section 1704.6 of the California Building 
Code is required, regardless of seismic design category, 
height or other conditions. Structural observation shall 
include visual observation of work for conformance to the 
approved construction documents and confirmation of exist- 
ing conditions assumed during design. 


A407.2 Contractor responsibility. Contractor responsibil- 
ity shall be in accordance with Section 1704.4 of the 
California Building Code. 


A407.3 Testing and inspection. Structural testing and 
inspection for new construction materials, submittals, reports 
and certificates of compliance shall be in accordance with 
Sections 1704 and 1705 of the California Building Code. 
Work done to comply with this chapter shall not be eligible 
for Exceptions 1, 2, or 3 of Section 1704.2 of the California 
Building Code or for the exception to Section 1705.13.2 of 
the California Building Code. 
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® CALIFORNIA EXISTING BUILDING CODE — MATRIX ADOPTION TABLE 
APPENDIX A 
CHAPTER A5 — REFERENCED STANDARDS 


(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user. 
See Chapter 1 ae state agency ee and 1 applications.) 


sik le ee eae eee 
peer 6 freee ss/60 rays 


Adopt Entire Chapter 


Adopt Entire Chapter as 
amended (amended 
sections listed below) 
Adopt only those sections 
that are listed below 


[harier Section Pinimaenaken ake ee 
ee eine mie espera — Pe 


The state agency does not adopt sections identified with the following symbol: * 


The Office of the State Fire Marshal's adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 


CHAPTER A5 
REFERENCED STANDARDS 


SECTION A501 
) REFERENCED STANDARDS 
A501.1 General. See Table A501.1 for standards that are 
referenced in various sections of this appendix. Standards are 
listed by the standard identification with the effective date, 


standard title, and the section or sections of this appendix that 
references the standard. 


@) 
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TABLE A501.1 


REFERENCED STANDARDS 


AISC 341-16 Seismic Provisions for Structural Steel Buildings A403.10.1, A403.10.2 
ASCE/SEI7—16 Minimum Design Loads for Buildings and A104.1, A205.1, A206.1, A206.2, 
i Other Structures with Supplement No. 1 A206.3, A206.4, A206.7, A403.3 
ASTM A36/A36M— 14 Specification for Carbon Structural Steel A405.3.3 
Standard Specification for Steel Sheet, Zinc Coated (Galvanized) 
sb Wipe eos EL a or Zinc-lron Alloy-Coated (Galvannealed) by Hot-Dip Process edn 
Standard Specification for Coating of Zinc 
oP ae Mechanically Deposited on Iron and Steel ae 
Test Methods of Sampling and Testing Brick 
pn OEE and Structural Clay Tile ges 
Standard Test Methods for Sampling 
ee ee and Testing Concrete Masonry Units and Related Units lig 
ASTM C496 —96/ Standard Test Method for Splitting Tensile 
C496M —11 Strength of Cylindrical Concrete Specimens Lt Ae 8 ee 
Standard Test Methods for In Situ Measurement 
eae of Masonry Mortar Joint Shear Strength Index 
ASTM E488/E488M —15 Standard Test Methods for Strength of Anchors A107.5.1, A107.5.3 
in Concrete and Masonry Elements 
ASTM E519/ Standard Test Method for Diagonal Tension (Shear) A104.1 
E519M —2010 in Masonry Assemblages ‘ 
CBC—01 California Building Code A202.1 
CBC—07 California Building Code A202.1 
CBC—10 California Building Code A202.1 
CBC—13 California Building Code A202.1 


CBC—16 California Building Code A202.1 
CBC—19 California Building Code A202.1 


A102.2, A105.1, A105.4, A202.1, 
A203.1, A204.1, A205.1, A205.3, 
A205.3.1, A205.4, A301.3, 
A304.1.1, A403.1, A405. 1, 
A407.1, A407.2, A407.3 


UBC—97 Uniform Building Code A202.1 


California Building Code 
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APPENDIX B 
SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 
FOR EXISTING BUILDINGS AND FACILITIES 


Not adopted by the State of California 
(May be available for eae by ee ordinance. a Section 1.1.11.) 


Adopting Agency ae: ad APs CEC| CA| SL|SLC 
pr fr soe sss pe 


Adopt Entire Chapter 


Adopt Entire Chapter as 

amended (amended 

sections es below) 

Adopt only those sections 

that are listed below 

Chapier Section ee 


The state agency does not adopt sections identified with the following symbol: + 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS 
FOR EXISTING BUILDINGS AND FACILITIES 


The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 


User note: 


About this appendix: Chapter 11 of the International Building Code® contains provisions that set forth requirements for accessibility to build- 
ings and their associated sites and facilities for people with physical disabilities. Sections 306 and 1508 in the code address accessibility pro- 
visions and alternatives permitted in existing buildings. Appendix B was added to address accessibility in construction for items that are not 
typically enforceable through the traditional building code enforcement process. 


SECTION B101 
QUALIFIED HISTORIC BUILDINGS AND FACILITIES 


[BE] B101.1 General. Qualified historic buildings and facili- 
ties shall comply with Sections B101.2 through B101.5. 


[BE] B101.2 Qualified historic buildings and facilities. 
These procedures shall apply to buildings and facilities desig- 
nated as historic structures that undergo alterations or a 
change of occupancy. 


[BE] B101.3 Qualified historic buildings and facilities 
subject to Section 106 of the National Historic Preserva- 
tion Act. Where an alteration or change of occupancy is 
undertaken to a qualified historic building or facility that is 
subject to Section 106 of the National Historic Preservation 
Act, the federal agency with jurisdiction over the undertaking 
shall follow the Section 106 process. Where the state historic 
preservation officer or Advisory Council on Historic Preser- 
vation determines that compliance with the requirements for 
accessible routes, ramps, entrances, or toilet facilities would 
threaten or destroy the historic significance of the building or 
facility, the alternative requirements of Section 306.7.16 for 
that element are permitted. 


[BE] B101.4 Qualified historic buildings and facilities not 
subject to Section 106 of the National Historic Preserva- 
tion Act. Where an alteration or change of occupancy is 
undertaken to a qualified historic building or facility that is 
not subject to Section 106 of the National Historic Preserva- 
tion Act, and the entity undertaking the alterations believes 
that compliance with the requirements for accessible routes, 
ramps, entrances or toilet facilities would threaten or destroy 
the historic significance of the building or facility, the entity 
shall consult with the state historic preservation officer. 
Where the state historic preservation officer determines that 
compliance with the accessibility requirements for accessible 
routes, ramps, entrances or toilet facilities would threaten or 
destroy the historical significance of the building or facility, 
the alternative requirements of Section 306.7.16 for that 
element are permitted. 


[BE] B101.4.1 Consultation with interested persons. 
Interested persons shall be invited to participate in the 
consultation process, including state or local accessibility 
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officials, individuals with disabilities, and organizations 
representing individuals with disabilities. 


[BE] B101.4.2 Certified local government historic pres- 
ervation programs. Where the state historic preservation 
officer has delegated the consultation responsibility for 
purposes of this section to a local government historic 
preservation program that has been certified in accordance 
with Section 101 of the National Historic Preservation Act 
of 1966 [(16 U.S.C. 470a(c)] and implementing regula- 
tions (36 CFR 61.5), the responsibility shall be permitted 
to be carried out by the appropriate local government body 
or official. 


[BE] B101.5 Displays. In qualified historic buildings and 
facilities where alternative requirements of Section 306.7.16 
are permitted, displays and written information shall be 
located where they can be seen by a seated person. Exhibits 
and signs displayed horizontally shall be 44 inches (1120 
mm) maximum above the floor. 


SECTION B102 
FIXED TRANSPORTATION 
FACILITIES AND STATIONS 


[BE] B102.1 General. Existing fixed transportation facilities 
and stations shall comply with Section B102.2. 


[BE] B102.2 Existing facilities—key stations. Rapid rail, 
light rail, commuter rail, intercity rail, high-speed rail and 
other fixed guideway systems, altered stations, and intercity 
rail and key stations, as defined under criteria established by 
the Department of Transportation in Subpart C of 49 CFR 
Part 37, shall comply with Sections B102.2.1 through 
B102.2.3. 


[BE] B102.2.1 Accessible route. One accessible route, or 
more, from an accessible entrance to those areas necessary 
for use of the transportation system shall be provided. The 
accessible route shall include the features specified in 
Section E109.2 of the California Building Code, except 
that escalators shall comply with Section 3004.2.2 of the 
California Building Code. Where technical unfeasibility in 
existing stations requires the accessible route to lead from 
the public way to a paid area of the transit system, an 
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accessible fare collection machine complying with Section 
E109.2.3 of the California Building Code shall be 
provided along such accessible route. 


[BE] B102.2.2 Platform and vehicle floor coordination. 
Station platforms shall be positioned to coordinate with 
vehicles in accordance with applicable provisions of 36 
CFR Part 1192. Low-level platforms shall be 8 inches 
(250 mm) minimum above top of rail. 


Exception: Where vehicles are boarded from side- 
walks or street-level, low-level platforms shall be 
permitted to be less than 8 inches (250 mm). 


[BE] B102.2.3 Direct connections. New direct connections 
to commercial, retail or residential facilities shall, to the 
maximum extent feasible, have an accessible route comply- 


ing with Section 306.7.1 from the point of connection to | 


boarding platforms and transportation system elements used 
by the public. Any elements provided to facilitate future 
direct connections shall be on an accessible route connect- 
ing boarding platforms and transportation system elements 
used by the public. 


SECTION B103 
DWELLING UNITS AND SLEEPING UNITS 


[BE] B103.1 Communication features. Where dwelling 
units and sleeping units are altered or added, the requirements 
of Section E104.2 of the California Building Code shall apply 
only to the units being altered or added until the number of 
units with accessible communication features complies with 
the minimum number required for new construction. 


SECTION B104 
REFERENCED STANDARDS 


[BE] B104.1 General. See Table B104.1 for standards that 
are referenced in various sections of this appendix. Standards 
are listed by the standard identification with the effective 
date, standard title, and the section or sections of this appen- 
dix that reference the standard. 


[BE] TABLE B104.1 
REFERENCED STANDARDS 


SECTIONS 
Pe aeinte STANDARD NAME HEREIN 
REFERENCED 


National Historic Preservation B101.3, 
Y3.H6262P = |J101.2, 43/933 Act of 1966 as B101.4, 
amended J101.3, 3rd Edition B101.4.2 


"oan B102.2.1, 
CEC—21 California Building Code B103.1 


Americans with Disabilities Act 
Guidelines for Transportation 
Vehicles—Rapid Rail Vehicles 
and Systems 


36 CFR Part 
1g2 


B102.2.2 
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APPENDIX C: GUIDELINES FOR THE WIND RETROFIT OF EXISTING BUILDINGS 
CHAPTER C1 
GABLE END RETROFIT FOR HIGH-WIND AREAS 


The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 


User note: 


About this appendix: Appendix C is intended to provide guidance for retrofitting existing structures to strengthen their resistance to wind 
forces. This appendix is similar in scope to Appendix A, which addresses seismic retrofits for existing buildings, except that the subject matter 
is related to wind retrofits. These retrofits are voluntary measures that serve to better protect the public and reduce damage from high-wind 


events for existing buildings. 


The purpose of this appendix is to provide prescriptive alternatives for addressing retrofit of buildings in high-wind areas. Currently there are 
two chapters that deal with the retrofit of gable ends and the fastening of roof decks, Appendix Chapters C1 and C2, respectively. 


SECTION C101 
GENERAL 


[BS] C101.1 Purpose. This chapter provides prescriptive 
methods for partial structural retrofit of an existing building 
to increase its resistance to out-of-plane wind loads. It is 
intended for voluntary use and for reference by mitigation 
programs. The provisions of this chapter do not necessarily 
satisfy requirements for new construction. Unless specifically 
cited, the provisions of this chapter do not necessarily satisfy 
requirements for structural improvements triggered by addi- 
tion, alteration, repair, change of occupancy, building 
relocation or other circumstances. 


[BS] C101.2 Eligible buildings and gable end walls. The 
provisions of this chapter are applicable only to buildings that 
meet the following eligibility requirements: 


1. The building is not more than three stories tall, from 
adjacent grade to the bottom plate of each gable end 
wall being retrofitted with this chapter. 


2. The building is classified as Occupancy Group R3 or is 
within the scope of the California Residential Code. 


3. The structure includes one or more wood-framed gable 
end walls, either conventionally framed or metal-plate- 
connected. 


In addition, the provisions of this chapter are applicable 
only to gable end walls that meet the following eligibility 
requirements: 


4. Each gable end wall has or shall be provided with studs 
or vertical webs spaced 24 inches (610 mm) on center 
maximum. 


5. Each gable end wall has a maximum height of 16 feet 
(4877 mm). 


[BS] C101.3 Compliance Eligible gable end walls in eligible 
buildings may be retrofitted in accordance with this chapter. 
Other modifications required for compliance with this chap- 
ter shall be designed and constructed in accordance with the 
California Building Code or California Residential Code 
provisions for new construction, except as specifically 
provided for by this chapter. 
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SECTION C102 
DEFINITIONS 


[BS] C102.1 Definitions. The following words and terms 
shall, for the purposes of this chapter, have the meanings 
shown herein. 


[BS] ANCHOR BLOCK. A piece of lumber secured to hori- 
zontal braces and filling the gap between existing framing 
members for the purpose of restraining horizontal braces from 
movement perpendicular to the framing members. 


[BS] COMPRESSION BLOCK. A piece of lumber used to 
restrain in the compression mode (force directed toward the 
interior of the attic) an existing or retrofit stud. It is attached to 
a horizontal brace and bears directly against the existing or 
retrofit stud. 


[BS] CONVENTIONALLY FRAMED GABLE END. A 
gable end framed with studs whose faces are perpendicular to 
the gable end wall. 


[BS] GABLE END FRAME. A factory or site-fabricated 
frame, installed as a complete assembly that incorporates 
vertical webs with their faces parallel to the plane of the frame. 


[BS] HORIZONTAL BRACE. A piece of lumber used to 
restrain both compression and tension loads applied by a retro- 
fit stud. It is typically installed horizontally on the top of attic 
floor framing members (truss bottom chords or ceiling joists) 
or on the bottom of pitched roof framing members (truss top 
chord or rafters). 


[BS] HURRICANE TIES. Manufactured metal connectors 
designed to provide uplift and lateral restraint for roof framing 
members. 


[BS] NAIL PLATE. A manufactured metal plate made of 
galvanized steel with factory-punched holes for fasteners. A 
nail plate may have the geometry of a strap. 


[BS] RETROFIT. The voluntary process of strengthening or 
improving buildings or structures, or individual components 
of buildings or structures for the purpose of making existing 
conditions better serve the purpose for which they were origi- 
nally intended or the purpose that current building codes 
intend. 
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[BS] RETROFIT STUD. A lumber member used to structur- 
ally supplement an existing gable end wall stud or gable end 
frame web. 


[BS] STUD-TO-PLATE CONNECTOR. A manufactured 
metal connector designed to connect studs to plates. 


SECTION C103 
MATERIALS OF CONSTRUCTION 


[BS] C103.1 Existing materials. Existing wood materials 
that will be part of the retrofitting work (such as trusses, 
rafters, ceiling joists, top plates and wall studs) shall be in 
sound condition and free from defects or damage that 
substantially reduces the load-carrying capacity of the 
member. Any wood materials found to be damaged or deteri- 
orated shall be strengthened or replaced with new materials to 
provide a net dimension of sound wood equivalent to its 
undamaged original dimensions. 

[BS] C103.2 New materials. All new materials shall 
comply with the standards for those materials as specified in 
the California Building Code or the California Residential 
Code. 

[BS] C103.3 Material specifications for retrofits. Materials 


for retrofitting gable end walls shall comply with Table 
C103.3. 


[BS] C103.4 Twists in straps. Straps shall be permitted to be 
twisted or bent where they transition between framing 


members or connection points. Straps shall be bent only once 
at a given location though it is permissible that they be bent 
or twisted at multiple locations along their length. 


[BS] C103.5 Fasteners. Fasteners shall meet the require- 
ments of Table C103.5, Sections C103.5.1 and C103.5.2, and 
shall be permitted to be screws or nails meeting the minimum 
length requirement shown in the figures and specified in the 
tables of this appendix. Fastener spacing shall meet the 
requirements of Section C103.5.3. 


[BS] C103.5.1 Screws. Unless otherwise indicated in the 
appendix, screw sizes and lengths shall be in accordance 
with Table C103.5. Permissible screws include deck 
screws and wood screws. Screws shall have not less than | 
inch (25 mm) of thread. Fine threaded screws or drywall 
screws shall not be permitted. Select the largest possible 
diameter screw such that the shank adjacent to the head 
fits through the hole in the strap. 


[BS] C103.5.2 Nails. Unless otherwise indicated in this 
appendix, nail sizes and lengths shall be in accordance 
with Table C103.5. 


[BS] C103.5.3 General fastener spacing. Fastener spac- 
ing for shear connections of lumber-to-lumber shall meet 
the requirements shown in Figure C103.5.3 and the 
following conditions. 


[BS] TABLE C103.3 
MATERIAL SPECIFICATIONS FOR RETROFITS? 


Nail plates 


COMPONENT MINIMUM SIZE OR THICKNESS MINIMUM MATERIAL GRADE MINIMUM CAPACITY 
Anchor blocks, compression 
hack ainad io cae es x 4 nominal lumber #2 Spruce-Pine-Fir or better 
20 gage thickness 8d minimum Coa lca rod eneerictenl 
nail holes 


2 x 4 nominal lumber #2 Spruce-Pine-Fir or better 


14 gage thickness Galvanized sheet steel 350 pounds fabuerwuiby 2 and lateral load 
Stud-to-plate connector 20 gage thickness Galvanized sheet steel 500 pounds uplift 


ie ae ee 20 gage thickness Galvanized sheet steel Ear =~ 


For SI: 1 pound = 4.4 N. 

NA = Not Applicable. 

a. Metal plate connectors, nail plates, stud-to-plate connectors, straps and anchors shall be products approved for connecting wood-to-wood or wood-to-concrete 
as appropriate. 


[BS] TABLE C103.5 
NAIL AND SCREW REQUIREMENTS 


FASTENER TYPE MINIMUM SHANK DIAMETER MINIMUM HEAD DIAMETER MINIMUM FASTENER LENGTH 


10d common nails 0.148 inches 0.28 inches 


For SI: 1 inch = 25.4 mm. 
NA = Not Applicable. 
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FASTENER SPACING FOR LUMBER TO LUMBER 


CONNECTIONS 


OPERATING IN SHEAR PARALLEL TO GRAIN 


2x4 
3/2" FACE 


For SI: 1 inch = 25.4 mm. 


END DISTANCE MINIMUM 21/2” 


EDGE DISTANCE MINIMUM */2” 


DISTANCE ACROSS GRAIN MINIMUM 1” 


DISTANCE PARALLEL TO GRAIN 
MINIMUM 21/2" 


2X6 
5*/2” FACE 


[BS] FIGURE C103.5.3 
FASTENER SPACINGS FOR LUMBER-TO-LUMBER CONNECTIONS OPERATING IN SHEAR PARALLEL TO GRAIN 


[BS] C103.5.3.1 General fastener spacing. Fastener 


. Spacing shall meet the following conditions except as 


provided for in Section C103.5.3. 


The distance between fasteners and the edge of lum- 
ber that is less than 3'/, inches deep (89 mm) in the 
direction of the fastener length shall be not less than */, 
inch (19.1 mm). 


1. The distance between fasteners and the edge of 
lumber that is more than 2 inches (51 mm) thick 
in the direction of the fastener length shall be not 
less than '/, inch (12.7 mm). 


2. The distance between a fastener and the end of 
lumber shall be not less than 2'/, inches (64 mm). 


3. The distance between fasteners parallel to the 
grain (center-to-center) shall be not less than 2'/, 
inches (64 mm). 


4. The distance between fasteners perpendicular to 
the grain (center-to-center) in lumber that is less 
than 3'/, inches (89 mm) deep in the direction of 
the fastener length shall be 1 inch (25 mm), 


5. The distance between fasteners perpendicular to 
the grain (center-to-center) in lumber that is more 
than 2 inches (51 mm) thick in the direction of 
the fastener length shall be '/, inch (12.7 mm). 


[BS] C103.5.3.2 Wood-to-wood connections of two 
members each 2 inches or less in thickness. Wood- 
to-wood connections fastener spacing shall meet the 
following conditions. 


1. The distance between fasteners parallel to grain 
(center-to-center) shall be not less than 2'/, 
inches (64 mm). 
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2. The distance between fasteners across grain (cen- 
ter-to-center) shall be not less than 1 inch (25 
mm). 

3. For wood-to-wood connections of lumber at right 
angles, fasteners shall be spaced not less than 2'/, 
inches (64 mm) parallel to the grain and 1 inch 
(25 mm) perpendicular to the grain in any direc- 
tion. 


[BS] C103.5.3.3 Metal connectors for wood-to-wood 
connections. Metal connectors for wood-to-wood 
connections shall meet the following conditions. 


1. Fastener spacing to edge or ends of lumber shall 
be as dictated by the prefabricated holes in the 
connectors and the connectors shall be installed 
in a configuration that is similar to that shown by 
the connector manufacturer. 


2. Fasteners in 1'/,-inch-wide (32 mm) metal straps 
that are installed on the narrow face of lumber 
shall be a minimum '/, inch (6.4 mm) from either 
edge of the lumber. Consistent with Section 
C103.5.3.1, fasteners shall be permitted to be 
spaced according to the fastener holes fabricated 
into the strap. 

3. Fasteners in metal nail plates shall be spaced not 
less than '/, inch (12.7 mm) perpendicular to 
grain and not less than 1'/, inches (38 mm) paral- 
lel to grain. 
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SECTION C104 
RETROFITTING GABLE END WALLS 
TO ENHANCE WIND RESISTANCE 


[BS] C104,1 General. These prescriptive methods of retrofit- 
ting are intended to increase the resistance of existing gable 
end construction for out-of-plane wind loads resulting from 
high-wind events. The ceiling diaphragm shall be comprised 
of minimum '/,-inch-thick (12.7 mm) gypsum board, mini- 
mum nominal */,-inch-thick (9.5 mm) wood structural panels, 
or plaster. An overview isometric drawing of one type of 
gable end retrofit to improve wind resistance is shown in 
Figure C104.1. 


[BS] C104.2 Horizontal braces. Horizontal braces shall be 
installed perpendicular to the roof and ceiling framing 
members at the location of each existing gable end stud 
greater than 3 feet (91 cm) in length. Unless it is adjacent to 
an omitted horizontal brace location, horizontal braces shall 
be minimum 2-inch by 4-inch (38 mm by 89 mm) dimen- 
sional lumber as defined in Section C103.3. A single 
horizontal brace is required at the top and bottom of each 
gable end stud for Retrofit Configuration A, B, or C. Two 
horizontal braces are required at the top and bottom of each 
gable end stud for Retrofit Configuration D. Maximum 
heights of gable end wall studs and associated retrofit studs 
for each Retrofit Configuration shall not exceed the values 
listed in Table C104.2. Horizontal braces shall be oriented 
with their wide faces across the roof or ceiling framing 
members, be fastened to not fewer than three framing 
members, and extend not less than 6 feet (183 cm) measured 


2, RETROFIT STUD 
FASTENED TO 
EXISTING STUD 
TO SUPPLEMENT 


perpendicularly from the gable end plus 2'/, inches (64 mm) 
beyond the last top chord or bottom chord member (rafter or 
ceiling joist) from the gable end as shown in Figures 
C104.2(1), C104.2(2), C104.2(3) and C104.2(4). 


[BS] C104,2.1 Existing gable end studs. If the spacing of 
existing vertical gable end studs is greater than 24 inches 
(64 mm), a new stud and corresponding horizontal braces 
shall be installed such that the maximum spacing between 
existing and added studs shall be not greater than 24 
inches (64 mm). Additional gable end wall studs shall not 
be required at locations where their length would be 3 feet 
(914 mm) or less. Each end of each required new stud 
shall be attached to the existing roofing framing members 
(truss top chord or rafter and truss bottom chord or ceiling 
joist) using not fewer than two 3-inch (76 mm) toenail 
fasteners (#8 wood screws or 10d nails) and a metal 
connector with minimum uplift capacity of 175 pounds 
(778 N), or nail plates with not fewer than four 1'/,-inch- 
long (32 mm) fasteners (No. 8 wood screws or 8d nails). 


[BS] C104.2.2 Main method of installation. Each hori- 
zontal brace shall be fastened to each existing roof or 
ceiling member that it crosses using three 3-inch-long (76 
mm) fasteners (No. 8 wood screws or 10d nails) as indi- 
cated in Figure C104,2(1) and Figure C104.2(3) for trusses 
and Figure C104.2(2) and Figure C104.2(4) for conven- 
tionally framed gable end walls. Alternative methods for 
providing horizontal bracing of the gable end studs as 
provided in Sections C104.2.3 through C104.2.9 shall be 
permitted. 


3, RETROFIT STUDS 
CONNECTED TO 
HORIZONTAL BRACES 
WITH STRAPS. 


1. HORIZONTAL BRACES 4. GABLE END FRAMING 
FASTENED TO ROOF EXISTING STUD. MEMBER CONNECTED 
AND CEILING TO WALL BELOW. 
DIAPHRAGMS VIA THE 
ROOF AND CEILING 
FRAMING MEMBERS. 


THIS FIGURE SHOWS A TRUSS GABLE END. 


THE METHODOLOGY FOR A CONVENTIONALLY FRAMED GABLE END IS SIMILAR. 
THE NUMBERS INDICATE A TYPICAL SEQUENCE OF INSTALLATION. 
IN ORDER TO SHOW STRAPS COMPRESSION BLOCKS ARE NOT SHOWN. 


[BS] FIGURE C104.1 
BASIC GABLE END RETROFIT METHODOLOGY 
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[BS] TABLE C104.2 
STUD LENGTH LIMITATIONS BASED ON EXPOSURE AND DESIGN WIND SPEED 


tt _ Leake | eo 
(ge A eee eee ee 
nn eee a Ne 
cg ee eae TR DY SC eee Cl 
ea ET CONT IO BY ai nanlaeniPavearla 16 
enn eee e gee MTS Ileal Stoconnlanse aco pe Ie 
Kae wn or | ee wor 
ee REE rs fs, a 


For SI: 1 inch = 25.4 mm, | foot = 304,8 mm. 

NR = Not Required. 

a. Interpolation between given wind speeds is not permitted. 

b. Existing gable end studs less than or equal to 3 feet 0 inches in height shall not require retrofitting. 
c, Configuration C is acceptable to 16 feet 0 inches maximum height. 


ELEVATION VIEW 


EXISTING STUD OF TRUSS FLAT AGAINST GABLE END WALL 
eae RETROFIT STUD, MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3" FASTENERS 6” ON CENTER WITH MINIMUM END DISTANCE OF 2’/,” 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION A 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B 
MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 
METAL STRAP, BENT TO 'L’ SHAPE AND SECURED TO BACK OF RETROFIT STUD AND FACE OF HORIZONTAL BRACE 

MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 11/," FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 

MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1'/,” FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 

MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1'/," FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 

MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 11/,” FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIGURATION D 
COMPRESSION BLOCK, MINIMUM 2X4, COMPRESSION BLOCKS ARE PERMITTED TO BE PLACED OVER STRAPS. 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 6 EACH FOR RETROFIT CONFIGURATION A 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 8 EACH FOR RETROFIT CONFIGURATION B 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 10 EACH FOR RETROFIT CONFIGURATION C 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 12 EACH FOR RETROFIT CONFIGURATION D 
HORIZONTAL BRACE, MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEMBER WITH 3 EACH 3” FASTENERS 

1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B AND C 

2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D 


ATTIC FRAMING MEMBERS ae 
FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2’/,". 


FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN '/,” EXCEPT WHERE STRAPS DICTATE OTHERWISE, 
THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 


PLAN VIEWS 
RETROFIT CONFIGURATIONS A, BAND C 
= EXISTING STUDS y 
= 
ia 
S 
RETROFITSTUD) \ METALSTRAP > COMPRESSION BLOCK ATTIC FRAMING HORIZONTAL BRACE 
(CAN BE PLACED OVER STRAP) my : sa 
af (EACH CAN BUTT EXISTING RETROFIT CONFIGURATION D 
ES STUD.) y 
re 
Cle D, 
oa ™% 
5 
EXISTING STUDS 


For SI: 1 inch = 25.4 mm, 


[BS] FIGURE C104.2(1) 
TRUSS FRAMED GABLE END 
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ELEVATION VIEW 
eit EXISTING STUD WITH EDGE AGAINST GABLE END WALL 


RETROFIT STUD. MINIMUM 2X4 SECURED TO ae STUD WITH MINIMUM 3" FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-1/2" 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION 

MINIMUM 2X6 FOR RETROFIT CONFIGURATION 3 

MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 

MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 


METAL STRAP. BENT INTO ‘L' SHAPE AND SECURED TO BACK OF RETROFIT STUD AND FACE OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIG. D 


COMPRESSION BLOCK. MINIMUM 2X4. COMPRESSION BLOCKS ARE PERMITTED TO BE PLACEF OVER STRAPS. 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 6 EACH FOR RETROFIT CONFIGURATION A 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 8 EACH FOR Peeeaen CONFIGURATION B 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 10 EACH FOR RETROFIT CONFIGURATION C 
SECURED TO HORIZONTAL BRACE WITH MINIMUM 12 EACH FOR RETROFIT CONFIGURATION D 


HORIZONTAL BRACE. MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEMBER WITH 3 EACH 3" FASTENERS 
1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B, AND C 
2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D 


ATTIC FRAMING MEMBERS ‘ 


) 
WALL BELOW |\ 


FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2-1/2". 
FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2” EXCEPT WHERE STRAPS DICTATE OTHERWISE, 
THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 


PLAN VIEWS 
"4 RETROFIT CONFIGURATIONS A, B, AND C 


EXISTING STUD 


EXTERIOR WALL 


RETROFIT STUD) )\METAL STRAP ) COMPRESSION BLOCK 


(CAN BE PLACED OVER STRAP.) 
gale blige / RETROFIT CONFIGURATION D 


ATTIC FRAMING HORIZONTAL BRACE 


EXTERIOR WALL 


EXISTING STUD 


For SI: 1 inch = 25.4 mm, 


[BS] FIGURE C104.2(2) 
CONVENTIONALLY FRAMED GABLE END L-BENT STRAP 


E ELEVATION VIEW 
EXISTING STUD OF TRUSS FLAT AGAINST GABLE END WALL 


RETROFIT STUD. MINIMUM 2X4 SECURED TO EXISTING STUD WITH MINIMUM 3" FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-1/2" 
MINIMUM 2X4 FOR RETROFIT CONFIGURATION A. 
MINIMUM 2X6 FOR RETROFIT CONFIGURATION B. 
MINIMUM 2X8 FOR RETROFIT CONFIGURATION C 
MINIMUM 2 EACH 2X8 FOR RETROFIT CONFIGURATION D 


METAL STRAP. BENT INTO 'U' SHAPE, WRAPPED AROUND RETROFIT STUD, AND SECURED TO 2 EDGES OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 7 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIG. D 


HORIZONTAL BRACE. MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEMBER WITH 3 EACH 3" FASTENERS. 
1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B, AND C. 
2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D. 


ATTIC FRAMING MEMBERS 
aa WALL BELOW \y 


FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2-1/2". 


FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 
THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 
PLAN VIEWS 
EXISTING STUD Ae RETROFIT CONFIGURATIONS A, B, AND C 


EXTERIOR WALL 
‘\ 


RETROFIT STUD, HORIZONTAL BRACE 


EXISTING STUD 


For SI; 1 inch = 25.4 mm. 


[BS] FIGURE C104.2(3) 
TRUSS FRAMED GABLE END U-BENT STRAP 
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ELEVATION VIEW 
EXISTING STUD WITH EDGE AGAINST GABLE END WALL 


soit te 4 FOR RETROFIT CONFIGURA 
MUM oxe FOR RETROFIT CONFIGURATION 8 
MINIMUM 2X8 FOR RETROFIT CONFIGURATIO 
MINIMUM 2 EACH 2x8 RETROFIT CONFIGURATION D 


2 HORIZONTAL BRACES FOR RETROFIT CONFIGURATION D. 


WALL BELOW 
FASTENERS SHALL NOT BE PLACED CLOSER TO ENDS OF LUMBER THAN 2-1/2". 


pt ely Ab ne! MINIMUM 2X4 SECURED we EYE PNG STUD WITH MINIMUM 3” FASTENERS 6" ON CENTER WITH MINIMUM END DISTANCE OF 2-1/2" 


METAL STRAP. BENT INTO “U' SHAPE, WRAPPED AROUND RETROFIT STUD, AND SECURED TO 2 EDGES OF HORIZONTAL BRACE 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 6 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION A 
MINIMUM THICKNESS 20 GAUGE FASTENED WITH MINIMUM 9 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION B 
MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 12 EACH 1-1/4" FASTENERS AT EACH END FOR RETROFIT CONFIGURATION C 


MINIMUM THICKNESS 18 GAUGE FASTENED WITH MINIMUM 8 EACH 1-1/4" FASTENERS AT EACH END OF EACH STRAP FOR RETROFIT CONFIGURATION D 


HORIZONTAL BRACE. MINIMUM 2X4 SECURED TO EACH ATTIC FRAMING MEMBER WITH 3 EACH 3" FASTENERS. 
va 1 HORIZONTAL BRACE FOR RETROFIT CONFIGURATIONS A, B, AND C. 


ATTIC FRAMING ere 
K 


FASTENERS SHALL NOT BE PLACED CLOSER TO EDGES OF LUMBER THAN 1/2" EXCEPT WHERE STRAPS DICTATE OTHERWISE. 


THE NUMBER OF FASTENERS SHOWN IS NOT NECESSARILY THE NUMBER REQUIRED. 


PLAN VIEWS 
if RETROFIT CONFIGURATIONS A, B, AND C 


EXISTING STUD 


EXTERIOR WALL 


RETROFIT STUD 


METAL STRAP “ RETROFIT CONFIGURATION D >> ATTIC FRAMING 


EXTERIOR WALL 
/ 


EXISTING STUD 
For SI: 1 inch = 25.4 mm. 


[BS] FIGURE C104.2(4) 


HORIZONTAL BRACE 


CONVENTIONALLY FRAMED GABLE END U-BENT STRAP 


[BS] C104.2.3 Omitted horizontal brace. Where condi- 

tions exist that prevent installation in accordance with 

Section C104.2.2, horizontal braces shall be permitted to 

be omitted for height limitations corresponding to Retrofit 
Configurations A and B as defined in Table C104.2 3 
provided that installation is as indicated in Figure 

C104.2.3 and provided that all of the following conditions 

are met. This method is not permitted for Retrofit Config- 

urations C or D. 


1. There shall be not fewer than two horizontal braces 
on each side of an omitted horizontal brace or not 
fewer than one horizontal brace if it is the end hori- 
zontal brace. Omitted horizontal braces must be sep- 
arated by not fewer than two horizontal braces even 


if that location is composed of two retrofit studs and 4 
two horizontal braces. 
2. Horizontal braces adjacent to the omitted horizontal 5 


brace shall be 2-inch by 6-inch (38 mm by 140 mm) 
lumber, shall butt against the existing studs, and 
shall be fastened to each existing roof or ceiling 
member crossed using three 3-inch-long (76 mm) 
fasteners (No. 8 wood screws or 10d nails). For Ret- 6 
rofit Configuration B, four fasteners shall be 
required on not fewer than one of the connections 
between the horizontal brace and the existing roof 
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and ceiling framing members. Fasteners shall be 
spaced a not less than */, inch (19.1 mm) from the 
edges of the horizontal braces and not less than 1°/, 
inches (44 mm) from adjacent fasteners. 


. Where the existing studs on each side of an omitted 


horizontal brace have their wide face perpendicular 
to the gable end wall, the retrofit studs at those loca- 
tions and the retrofit stud at the omitted horizontal 
brace locations shall extend not less than 3°/, inches 
(95 mm) beyond the interior edge of the existing 
studs for both Retrofit Configurations A and B, The 
edges of the three retrofit studs facing towards the 
interior of the attic shall be aligned such that they 
are the same distance from the gable end wall. 


. Retrofit studs shall be fastened to existing studs in 


accordance with Section C104.3. 


. Retrofit studs adjacent to the omitted horizontal 


brace shall be fastened to the horizontal brace using 
straps in accordance with Table C104.4.1 consistent 
with the size of the retrofit stud. The method appli- 
cable to Table C104.4.2 is not permitted. 


. A strong back made of minimum of 2-inch by 8-inch 


(38 mm by 184 mm) nominal lumber shall be placed 
parallel to the gable end and shall be located on and 
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span between horizontal braces on the two sides of 7. The retrofit stud at the location of the omitted hori- 
the omitted horizontal brace and shall extend zontal braces shall be fastened to the strong back 
beyond each horizontal brace by not less than 2'/, using a connector with minimum uplift capacity of 
inches (64 mm). The strong back shall be butted to 800 pounds (3559 N) and installed such that this 
the three retrofit studs. The strong back shall be capacity is oriented in the direction perpendicular to 
attached to each of the horizontal braces on which it the gable end wall. 
rests with five 3-inch-long (76 mm) fasteners (#8 8. The use of shortened horizontal braces using the 
screws or 8d nails). The fasteners shall have a mini- alternative method of Section C104.2.5 is not per- 
mum */,-inch (19.1 mm) edge distance and a mini- mitted for horizontal braces adjacent to the omitted 
mum 2'/,-inch (64 mm) spacing between fasteners. horizontal braces. 
Additional compression blocks shall not be required ’ ; 
at locations where a strong back butts against a ret- Sy Horizontal brates halt be permitted ot a 
rupted in accordance with Section C104.2.8. 

rofit stud. 

OVERVIEW 

PLAN VIEWS 


RETROFIT CONFIGURATION A AND B ONLY 
NOT ALLOWED FOR RETROFIT CONFIGURATION C OR D 


UNIDENTIFIED NUMBERS INDICATE THE NUMBER OF FASTENERS. 


TRUSS GABLE END CONVENTIONALLY FRAMED GABLE END 
~4. EACH 1-1/4" FASTENERS- 4 BACH 1-1/4" FASTENERS 


aa aes _ a=y7- @ ~~ — . — ar 


‘\ HORIZONTAL BRACES 
FULLY BUTTED TO 
__ EXISTING STUDS 


\ 
“ y \ STRONG BACK BUTTED eZ 
™~ 2X6 HORIZONTAL — TORETROFITSTUD =~ 


BRACES 


TT OMITTED. 
HORIZONTAL BRACE 
LOCATIONS 


ATTIC. FRAMING MEMBERS. ———————__ 


DETAILS OF CONVENTIONALLY FRAMED GABLE 


4 EACH 1-1/4” FASTENERS EACH 
SIDE INTO RETROFIT STUD~ 


, K 
WN f "A 
sn Hi 
HORIZONTAL BRACE BUTTED . ee - ; 


EXISTING STUD OO 


2X8 “ 


| = @ 1-1/4" FASTENERS STRONG BACK 
STRONG BACK SHALL EXTEND 2-1/2"BEYOND , “pia @ 3" FASTENERS 2-1/2" APART et 
EDGE OF HORIZONTAL BRACE. AND 3/4" FROM LUMBER EDGES 


cas siateh bora 2 fon ake STRAPS FASTENED TO HORIZONTAL BRACES WITH 
Deleae sticl ere Metts 1-1/4” FASTENERS AT EACH END OF EACH STRAP 
9 FOR RETROFIT CONFIGURATON A AND 


AND 4 EACH AT A THIRD LOCATION. 
FASTENERS SPACED A MINIMUM OF 12 FOR RETROFIT CONFIGURATION B 


3/4" FROM EDGE OF HORIZONTAL BRACE 
AND A MINIMUM OF 1/2" FROM EDGE 

OF FRAMING MEMBER. FASTENERS 
SPACED A MINIMUM OF 1-1/4" FROM 
EACH OTHER, 


: 
3 
8 
8 


For SI: 1 inch = 25.4 mm. 


[BS] FIGURE C104.2.3 
OMITTED HORIZONTAL BRACE 
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[BS] C104.2.4 Omitted horizontal brace and retrofit 
stud. Where conditions exist that prevent installation in 
accordance with Section C104.2.2 or C104.2.3, then retro- 
fit studs and horizontal braces shall be permitted to be 
omitted from those locations by installation of ladder 
assemblies for Retrofit Configurations A and B as defined 
in Table C104.2 provided that all of the following condi- 
tions are met. This method is not permitted for Retrofit 
Configurations C or D. 


1. Not more than two ladder assemblies are permitted 
on a single gable end. 


2. There shall be not fewer than two retrofit studs and 
horizontal brace assemblies on either side of the 
locations where the retrofit studs and horizontal 
bracing members are omitted (two ladder braces 
shall not bear on a single retrofit stud). 


3. Where the existing studs on each side of an omitted 
horizontal brace have their wide face parallel to the 
gable end wall the retrofit studs at those locations 
and the retrofit stud at the omitted horizontal brace 
locations shall be 2-inch by 6-inch (38 mm by 180 
mm) nominal lumber for Retrofit Configuration A 
and 2-inch by 8-inch (38 mm by 184 mm) lumber 
for Retrofit Configuration B. 


4. Horizontal braces adjacent to the omitted horizontal 
brace shall be 2-inch by 6-inch (38 mm by 180 mm) 
nominal lumber and be fastened to each existing roof 
or ceiling member crossed using three 3-inchlong (76 
mm) fasteners (#8 wood screws or 10d nails) as indi- 
cated in Figures C104.2(1) and C104.2(3) for gable 
end frames and Figures C104.2(2) and C104.2(4) for 
conventionally framed gable end walls. For Retrofit 
Configuration B, four fasteners shall be required on 
one of the connections between the horizontal brace 
and the existing roof and ceiling framing members. 


5. Ladder rungs shall be provided across the location 
of the omitted retrofit studs as indicated in Figure 
C104.2.4(1) for gable end frames and Figure 
C104.2.4(2) for conventionally framed gable end 
walls. 


6. Ladder rungs shall be minimum 2-inch by 4-inch 
(38 mm by 89 mm) lumber oriented with their wide 
face horizontal and spaced not greater than 16 
inches (406 mm) on center vertically. 


7. Where ladder rungs cross wall framing members 
they shall be connected to the wall framing members 
with a metal connector with a minimum capacity of 
175 pounds (778 N) in the direction perpendicular to 
the gable end wall. 


8. Notching of the ladder rungs shall not be permitted 
unless the net depth of the framing member is not 
less than 3'/, inches (89 mm). 


[BS] C104.2.5 Short horizontal brace. Where conditions 
exist that prevent installation in accordance with Section 
C104.2.2, C104.2.3 or C104.2.4, the horizontal braces 
shall be permitted to be shortened provided that installa- 
tion is as indicated in Figure C104.2.5 and all of the 
following conditions are met. 
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1. The horizontal brace shall be installed across not fewer 
than two framing spaces, extend not less than 4 feet 
(1220 mm) from the gable end wall plus 2'/, inches 
(64 mm) beyond the farthest roof or ceiling framing 
member from the gable end, and be fastened to each 
existing framing member with three 3-inch-long (76 
mm) fasteners (#8 wood screws or 10d nails). 


2. An anchor block shall be fastened to the side of the 
horizontal brace in the second framing space from the 
gable end wall as shown in Figure C104.2.5. The 
anchor block lumber shall have a minimum edge 
thickness of 1'/, inches (38 mm) and the depth shall be 
at a minimum the depth of the existing roof or ceiling 
framing member. Six 3-inch-long (76 mm) fasteners 
(#8 wood screws or 10d nails) shall be used to fasten 
the anchor block to the side of the horizontal brace. 


3. The anchor block shall extend into the space 
between the roof or ceiling framing members not 
less than one-half the depth of the existing-framing 
members at the location where the anchor block is 
installed. The anchor block shall be installed tightly 
between the existing framing members such that the 
gap at either end shall not exceed '/, inch (3.2 mm). 


4. The use of omitted horizontal braces using the 
method of Section C104.2.3 adjacent to a short hori- 
zontal brace as defined in this section is not permitted. 


[BS] C104.2.6 Installation of horizontal braces onto 
webs of trusses. Where existing conditions preclude 
installation of horizontal braces on truss top or bottom 
chords they shall be permitted to be installed on truss webs 
provided that all of the following conditions are met. 


1. Horizontal braces shall be installed as close to the 
top or bottom chords as practical without altering 
the truss or any of its components and not more than 
three times the depth of the truss member to which it 
would ordinarily be attached. 


2. A racking block, comprised of an anchor block meet- 
ing the definition of “Anchor block” in Section C102 
or comprised of minimum '°/,,-inch (12 mm) ply- 
wood or 7/,,-inch (11.1 mm) oriented strand board 
(OSB), shall be fastened to the horizontal brace in the 
second framing space from the gable end wall. The 
racking block shall extend toward the roof or ceiling 
diaphragm so that the edge of the racking block clos- 
est to the diaphragm is within one-half the depth of 
the existing framing member from the diaphragm sur- 
face. The racking block shall be attached to horizontal 
braces using six fasteners (No. 8 wood screws or 10d 
nails) of sufficient length to provide 1'/, inches (38 
mm) of penetration into the horizontal brace. 


3. Racking blocks shall be permitted to be fastened to 
any face or edge of horizontal braces between each 
web or truss vertical posts to which a horizontal 
brace is attached. Racking blocks shall be permitted 
to be on alternate sides of horizontal braces. Racking 
blocks shall be installed tightly between the lumber 
of truss members or truss plates such that the gap at 
either end shall be not greater than '/, inch (3.2 mm). 
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HURRICANE TIE (MIN. 175 LB. CAPACITY) W/ 174” LONG 
FASTENERS (TYP) FROM EXISTING GABLE END STUD TO 
LADDER BLOCKING WHEN ANY EXISTING VERTICAL MEMBERS 
ARE PRESENT TO WHICH WALL SHEATHING IS ATTACHED 


EXISTING TRUSS 
GABLE END WALL 


REQUIRED 2x RETROFIT STUD J \ MIN. 2x4 LADDER RUNG BLOCKING METAL FRAMING ANGLE (MIN. 175 LB. 

(INCREASED SIZE), ATTACH TO @ 12” 0.C. VERTICAL CAPACITY PERPENDICULAR TO WALL) 

EXISTING STUD W/ MIN. 3” LONG W/ 174" LONG FASTENER (TYP) FROM 

FASTENERS @ 6” 0.C RETROFIT STUD (INCREASED SIZE) TO 
ne PLAN VIEW LADDER BLOCKING 


EXISTING TRUSS 
GABLE END WALL 


HURRICANE TIE (MIN. 175 LB. 
CAPACITY) W/ 1%" LONG 
FASTENERS (TYP) FROM 
EXISTING GABLE END STUD TO 
LADDER BLOCKING WHEN 
EXISTING VERTICAL MEMBER 
IS PRESENT 


| aan RSE Bo nai 


METAL FRAMING 

ANGLE (MIN. 175 LB. 
CAPACITY PERPENDICULAR 
TO WALL) W/ 1%” 

LONG FASTENERS 


MIN. 2x4 LADDER 
RUNG BLOCKING 


@ 12" VERTICAL (TYP) FROM 

SPACING RETROFIT STUD 
(INCREASED SIZE) TO 
LADDER BLOCKING 


REQUIRED 2x RETROFIT STUD 
(INCREASED SIZE), ATTACH TO 

EXISTING STUD W/ MIN. 3” LONG ELEVATION VIEW 
FASTENERS @ 6” O.C. 


For SI: 1 inch = 25.4 mm, 1 pound = 4.4 N. 


[BS] FIGURE C104.2.4(1) 
LADDER BRACING FOR OMITTED RETROFIT STUD (GABLE END FRAME) 


HURRICANE TIE (MIN. 175 LB, CAPACITY) W/ 1%" LONG 
FASTENERS (TYP) FROM EXISTING GABLE END STUD TO 
LADDER BLOCKING WHEN ANY EXISTING VERTICAL MEMBERS 
ARE PRESENT TO WHICH WALL SHEATHING IS ATTACHED 


a_i 


ern 2x4 LADDER RUNG BLOCKING 
@ 12” 0.C. VERTICAL 


EXISTING CONVENTIONALLY 
FRAMED GABLE END WALL- 


og 0 ca 
an 


METAL FRAMING ANGLE (MIN. 175 LB. 
CAPACITY PERPENDICULAR TO WALL) 
W/ 1%" LONG FASTENER (TYP) FROM 
RETROFIT STUD (INCREASED SIZE) TO 
PLAN VIEW LADDER BLOCKING 


REQUIRED 2x RETROFIT STUD (INCREASED 
SIZE), ATTACH TO EXISTING STUD W/ MIN. 
3” LONG FASTENERS @ 6" 0.C. 


HURRICANE TIE (MIN. 175 LB. CAPACITY) W/ 1%" LONG 
FASTENERS (TYP) FROM EXISTING GABLE END STUD TO LADDER 
BLOCKING WHEN EXISTING VERTICAL MEMBER IS PRESENT 


EXISTING CONVENTIONALLY 
FRAMED GABLE END WALL wri 


METAL FRAMING ANGLE (MIN. 
175 LB. CAPACITY 
PERPENDICULAR TO WALL) 
REQUIRED 2x RETROFIT STUD (INCREASED Shae W/ 1%" LONG FASTENERS (TYP) 
SIZE), ATTACH TO EXISTING STUD W/ MIN. Silsveercne FROM RETROFIT STUD 

3” LONG FASTENERS @ 6” 0.C. INCREASED SIZE) TO LADDER 
SPACING BLOCKING 


For SI: 1 inch = 25.4 mm, | pound = 4.4 N. 


[BS] FIGURE C104.2.4(2) 
LADDER BRACING FOR OMITTED RETROFIT STUD (CONVENTIONALLY FRAMED GABLE END) 
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ANCHOR BLOCKS ALLOWED AT ALL FRAMING 
SPACES EXCEPT THE SPACE CLOSEST TO THE 
GABLE END 


¥%2" STAGGER 


FLAT HORIZONTAL BRACE 


ANCHOR BLOCK (MIN. SIZE EQUIVALENT 
TO EXISTING FRAMING MEMBER), ATTACH 
TO HORIZONTAL BRACE W/ MIN. 3” LONG 
FASTENERS AT MIN. 2%" SPACING 
BETWEEN FASTENERS AND TO END OF 
BLOCK 


%' MIN. 


MIN. (3) 3" LONG FASTENERS @ HORIZONTAL 
BRACE CONNECTION TO EACH FRAMING MEMBER 


EXISTING FRAMING MEMBER 


27" MIN. 


PLAN VIEW 


FLAT HORIZONTAL BRACE W/ 
MIN. (3) 3" LONG FASTENERS @ 
CONNECTION TO EACH FRAMING 
MEMBER 


ANCHOR BLOCK (MIN. SIZE EQUIVALENT 
TO EXISTING FRAMING MEMBER), ATTACH 
TO HORIZONTAL BRACE W/ MIN. (6) 3” LONG 
FASTENERS 


ot 
Cra 


EXISTING FRAMING MEMBER 


ECTION VIEW 


EXTEND BLOCK 

TO ONE-HALF 
DEPTH OF EXISTING 
FRAMING MEMBER 


For SI: 1 inch = 25.4 mm. 


[BS] FIGURE C104.2.5 
ANCHOR BLOCK INSTALLATION 


[BS] C104.2.7 Alternative method of installation of member intersected by the ridge tie as illustrated in Figure 
horizontal braces at truss ridges. Where conditions exist C104.2.7. 
that limit or restrict installation of horizontal braces near [BS] C104.2.8 Interrupted horizontal braces. Where 


the peak of the roof, ridge ties shall be added to provide 
support for the required horizontal brace. The top of addi- ous horizontal brace then horizontal braces shall be 
tional ridge tie members shall be installed not greater than permitted to be interrupted using the methods shown in 
16 inches (406 mm) below the existing ridge line or 4 Figures C104.2.8(1), C104.2.8(2), and C104.2.8(3). For 
inches (102 mm) below impediments. A minimum 2-inch interruptions that occur in the attic framing space closest 
by 4-inch (38 mm by 89 mm) nominal member shall be to the gable end, nine 3-inch (76 mm) fasteners shall be 
used for each ridge tie, and fastening shall consist of two used to connect each section of the interrupted horizontal 
3-inch-long (76 mm) wood screws, four 3-inch-long (76 braces. For interruptions that occur in the second attic 
mm) 10d nails or two 37/,-inch-long (89 mm) 16d nails space from the gable end, six 3-inch (76 mm) fasteners 
driven through and clinched at each top chord or web shall be used to connect each section of the interrupted 


conditions exist that prevent the installation of a continu- 
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INSTALL 2x4 COMPRESSION BLOCK (TIGHT 
FIT) BETWEEN CENTER EXISTING GABLE END 
STUD OR RETROFIT STUD (TOP AND BOTTOM) 


GABLE END 
STUDS <3’-0" 
NO RETROFITS 


RETROFITS REQUIRED FOR 
GABLE END STUDS > 3'-0" AND LESS THAN 16'-0" TALL 


<8 $$$ = |< 


WHEN ADDITIONAL SUPPORTS ARE NEEDED FOR HORIZONTAL 
BRACE NEAR RIDGE, MIN. 2x4 RAFTER TIE, ATTACH TO EACH 
INTERSECTING MEMBER 


REQUIRED 2x RETROFIT STUD, ATTACH TO EXISTING 
STUD IN ACCORDANCE WITH SECTION ©104.2.7 


2x4 COMPRESSION BLOCK OF 

REQUIRED LENGTH, ATTACH TO 
HORIZONTAL BRACE W/ REQUIRED 
NUMBER OF 3” LONG FASTENERS 


CENTER FLAT 2x4 HORIZONTAL BRACES @ 
SIDE OF CENTER EXISTING GABLE END 
STUD AND LINE WITH RETROFIT STUD 


GABLE END 
STUDS <3’-0" 
NO RETROFITS 


ELEVATION VIEW 


For SI: 1 inch = 25.4 mm, | foot = 304.8 mm. 


[BS] FIGURE C104.2.7 
DETAIL OF RETROFIT TIE INSTALLATION 


horizontal braces. For interruptions that occur in the attic 
framing space farthest from the gable end, three 3-inch (76 
mm) fasteners shall be used to connect each section of the 
interrupted horizontal braces. Horizontal braces shall be 
continued far enough to allow connections to three exist- 
ing roof framing members as shown in Figure 
C104.2.8(1), C104.2.8(2) or C104.2.8(3). Fasteners shall 
be spaced in accordance with Section C103.5.3. Horizon- 
tal braces shall be the same width and depth as required 
for an uninterrupted member. 


[BS] C104.2.9 Piggyback gable end frames. Piggyback 
gable end frames (gable end frames built in two sections 
one above the other) shall be permitted to be retrofitted if 
either of the following cases is true: 


1. The existing studs in both the upper gable end 
frames and the lower gable end frames to which wall 
sheathing, panel siding, or other wall covering are 
attached are sufficiently in line that retrofit studs can 
be installed and connections made between the two 
with retrofit stud(s). 


2. Existing studs in the upper frame are not sufficiently 
in line with the studs in the frame below and the 
existing studs in the upper frame are 3 feet (91 cm) 
or shorter. 


For Condition 1 both the lower stud and the upper stud 
shall be retrofitted using the methods of Section C104.2. 
For Condition 2 the retrofit stud shall be connected to the 
lower studs using the methods of Section C104.2 and be 
continuous from the bottom horizontal brace to the top 
horizontal brace. Connection is not required between the 
retrofit stud and the upper stud. In both conditions the bot- 
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tom chord of the piggyback truss section shall be fastened 
to each retrofit stud using a connector with minimum axial 
capacity of 175 pounds (778 N). 


[BS] C104.3 Retrofit studs. Retrofit studs shall be installed 
in accordance with Section C104.3.1 using one of the five 
methods of Sections C104.3.2, C104.3.3, C104.3.4, C104.3.5 
or C104.3.6. Figure C104.3 shows these methods of installa- 
tion. For the Retrofit Configuration obtained from Table 
C104.2, the size of retrofit studs shall be as indicated in Table 
C104.4.1 or Table C104.4.2. Retrofit studs shall extend from 
the top of the lower horizontal brace to the bottom of the 
upper horizontal brace except that a maximum gap of '/, inch 
(3.2 mm) is permitted at the bottom and '/, inch (12.7 mm) at 
the top. Where wall sheathing, panel siding or other wall 
covering is fastened to a conventionally framed gable end, 
retrofit studs shall be applied in accordance with Section 
C104.2.1. 


[BS] C104.3.1 Fastening. Where nail plates are not used, 
retrofit studs shall be attached to existing studs using 3- 
inch (76 mm) fasteners at not greater than 6 inches (152 
mm) on center but not closer than 2'/, inches (64 mm) on 
center with fasteners not closer to ends of members than 
2'/, inches (64 mm). 

[BS] C104.3.2 Method #1: Face-to-edge or face-to-face 
method. Retrofit studs shall be installed immediately 
adjacent to existing gable end wall studs as indicated in 
Figure C104.3(a). The retrofit studs shall overlap the edge 
or side of the existing stud by not less than 1'/, inches (32 
mm). Fasteners shall be installed as specified in Section 
C104.3.1. 
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SECTION VIEWS 


(a) 


ese 3 FASTENERS 
/\| | \ 


\ 2-1/2" MIN. 
CEILING DIAPHRAGM 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 


GABLE END 


H WITH 3 FASTENERS 
3 FASTENERS 


(b) 


2-1/2" MIN. 


GABLE END 


x 2-1/2" MIN. 
CEILING DIAPHRAGM 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 
EACH WITH 3 FASTENERS 


3 FASTENERS ~__ 


V | 


2-1/2" MIN. 


2-1/2" MIN. 
CEILING DIAPHRAGM 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 


GABLE END 


| 
| 


sei EACH WITH 3 FASTENERS A 
3 FASTENERS 3 FASTENERS ae 


(¢) 2-1/2" MIN. 


2-1/2" MIN. \ 2-1/2" MIN. 
CEILING DIAPHRAGM 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 


Ve 
3 FASTENERS 
=~ 


GABLE END 


H WITH 3 FASTENERS 
wa ae 3 FASTENERS ay 


NK 


(e) 


ALL FASTENERS 3" 
For SI: 1 inch = 25.4 mm. 
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| 2-1/2" MIN. 4 


\ 2-1/2" MIN. 
CEILING DIAPHRAGM 


[BS] FIGURE C104.2.8(1) 
SPLICED HORIZONTAL BRACES 
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SECTION VIEWS 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 


\ 


EACH WITH 3 FASTENERS, 
3 FASTENERS aan 3 FASTENERS 
oe | f \ ows mn 


GABLE END 


f) 
2-1/2" MIN, 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 
ae WITH 3 Tees 


3 FASTENERS ease 


3 FASTENERS << 


\ ML 


\ CEILING DIAPHRAGM 


GABLE END 
Eee EN Ses 


g) 
2-1/2" MIN. 


A TOTAL OF 6 FASTENERS 
OF 2 ROWS 2-1/2" APART 
aha WITH 3 sodas 


2-1/2" MINS 


3 FASTENERS 


Ne i 


\ CEILING DIAPHRAGM 


GABLE END 
Ss a eee 


h) 


Bae, f 
4 2-1/2" MIN. 


| 3 FASTENERS i Poa 


3 FASTENERS 2-1/2" MIN. 


3 FASTENERS 


GABLE END 


Ne ML 


2-1/2" MIN. 


\ CEILING DIAPHRAGM 


3 FASTENERS 


GABLE END 


io ~“ / 7 ss 

inte Malina eel 
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For SI: 1 inch = 25.4 mm. 


[BS] FIGURE C104.2.8(2) 
SPLICED HORIZONTAL BRACES 


SECTION VIEWS 
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2-1/2" MIN. 
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2-1/2" MIN. 


ALL FASTENERS 3" 
For SI; 1 inch = 25.4 mm. 


[BS] FIGURE C104.2.8(3) 
SPLICED HORIZONTAL BRACES 
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TRUSS FRAMING ; CONVENTIONAL FRAMING 
PLAN VIEWS PLAN VIEWS 
_ STUD FACES PERPENDICULAR TO WALL STUD FACES PARALLEL TO WALL 


(a) 


(b) METHOD #2: FACE TO OFFSET FACE METHOD OF SECTION C104.3.3 
MINIMUM 1-1/2" PENETRATION OF FASTENER INTO SECONDARY MEMBER 


re 
) 
z 
us = 
NAIL PLATE NAIL PLATE 
(c) METHOD #4 BUTTED RETROFIT STUD METHOD OF SECTION C104.3.4 


MINIMUM 1-1/4" PENETRATION OF FASTENER INTO LUMBER 


METHOD #4: OFFSET RETROFIT STUD METHOD OF SECTION C104.3.5 
MINIMUM 1-1/4" PENETRATION OF FASTENER INTO LUMBER 


Soe gees 
: 
RS-><_] JES > ><< 
2 3 a 
= 35 
N [>< 
- ~ 


METHOD #5: NAILER WITH RETROFIT STUD METHOD OF SECTION C104.3.6 
MINIMUM 1-1/2" PENETRATION OF FASTENER INTO SECONDARY MEMBER 


THE FIGURES DO NOT REFLECT THE NUMBER OF REQUIRED FASTENERS OR SHOW HORIZONTAL BRACES OR STRAPS. 
FASTENERS SHALL BE PLACED MAXIMUM 6" ON CENTER AND A MINIMUM OF 2-1/2" FROM ENDS. 

3" FASTENERS CAN BE INSTALLED FROM EITHER SIDE OF LUMBER AS LONG AS THERE |S 1-1/2" FASTENER PENETRATION. 
ES INDICATES AN EXISTING STUD. RS INDICATES A RETROFIT STUD. N INDICATES A NAILER. 


For SI: 1 inch = 25.4 mm. 


CAN BE MULTIPLE MEMBERS 


EXTERIOR 
WALL 


[BS] FIGURE C104.3 
METHOD OF INSTALLING RETROFIT STUDS 


[BS] C104.3.3 Method #2: Face-to-face offset method. 1. The narrow edge of retrofit studs shall be installed 
Retrofit studs shall be installed against the face of existing against the narrow or the wide face of existing studs. 
studs as indicated in Figure C104.3(b) such that the faces 


: 2. Not fewer than two nail plates shall be used, 
overlap not less than 1'/, inches (38 mm) and the edge 


distance to fasteners is not less than 3/, inch (19.1 mm) 3. Fasteners used to secure nail plates to studs shall be 
y ; ee 

Fasteners shall be installed as specified in Section a minimum 1°/, inches (32 mm) long (#8 wood 

C104.3.1. screws or 8d nails). 

[BS] C104.3.4 Method #3: Butted retrofit stud method. 4. Fasteners placed in nail plates shall have a minimum 


end distance of 2'/, inches (64 mm) for both studs 
and a maximum end distance of 6 inches (152 mm) 
from the ends of the shorter stud. 


Provided that all of the following fastening conditions are 
met, retrofit studs shall be permitted to be butted by their 
edge to existing studs with the addition of nail plates as 
indicated in Figure C104.3(c) and Figure C104.3.4. 
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1. MINIMUM OF TWO PLATE VERTICALLY 


CONNECTING THE TWO STUDS 


3. THE CLOSEST FASTENER SHALL BE 
A MINIMUM OF 2%" AND 
A MAXIMUM OF 6" FROM 
THE END OF THE SHORTER OF 


THE EXISTING OR RETROFIT-------------------------- 


STUDS. 


4. FASTENERS ON EXISTING STUD SHALL BE 
A MINIMUM OF 1%" FROM EITHER EDGE. 


.ASET OF FASTENERS SHALL 
BE AMINIMUM OF %" FROM 
THE EDGE NEAREST THE 
EXISTING STUD AND 
A MAXIMUM OF 1%" 

FROM THE EDGE OF THE 
RETROFIT STUD NEAREST 
THE EXISTING STUD. 

SEE NOTE BELOW. 

_ IN-LINE FASTENERS SHALL BE 
SPACED VERTICALLY A MINIMUM 
OF 1%" ON CENTER. 


oa 


jo>) 


IN LINE FASTENERS SHALL BE SPACED ane 
HORIZONTALLY A MINIMUM OF YZ" 


AND A MINIMUM OF 272" 


. THE DISTANCE BETWEEN 
FASTENERS ON PLATES SHALL 
BE A MAXIMUM OF 20" 

ON CENTER. 


FASTENERS SHALL BE MINIMUM 
1%" LONG (#8 WOOD 
SCREWS OR 8D NAILS) 


~ 


@ 


STUD SIZES MAY DIFFER FROM THOSE SHOWN. 


DIAGONAL HATCHES INDICATE ALLOWABLE LATERAL RANGE 


FOR FASTENERS. 


po 


. NAIL PLATE 


EXISTING STUD jy 


Qa 
= 
= 
”o 
i 
uw 
© 
oe 
ke 
uw 
oO 


EXTERIOR WALL 


RETROFIT STUD 


(FACE) 
EXISTING STUD 
(EDGE OR FACE) 


THE RELATIONSHIP BETWEEN STUDS AND PLATES WILL VARY 


ACCORDING TO THE PARTICULARS OF THE METHOD USED. 


For SI: 1 inch = 25.4 mm. 


[BS] FIGURE C104.3.4 
NAIL PLATE FASTENING 


5. Fasteners shall have a minimum '/,-inch (12.7 mm) 
edge distance. Fasteners shall be placed not greater 
than 1'/, inches (38 mm) from the abutting vertical 
edges of existing studs and retrofit studs. 


6. There shall be at least three fasteners through nail 
plates into all existing and retrofit studs to which the 
nail plate is attached. 


7. Nail plates with three fasteners onto a single existing 
or retrofit stud shall be spaced not greater than 15 
inches (38 cm) on center. 


8. Nail plates with more than three fasteners onto a sin- 
gle existing or retrofit stud shall be spaced not 
greater than 20 inches (51 cm) on center. 


9, Fasteners used to secure nail plates shall be spaced 
vertically not less than 1'/, inches (38 mm) on cen- 
ter. Staggered fasteners used to secure nail plates 
shall be spaced horizontally not less than '/, inch 
(12.7 mm). 


[BS] C104.3.5 Method #4: Offset retrofit stud method. 
Retrofit studs may be offset from existing studs by use of 
nail plates as shown in Figure C104.3(d) such that the 
vertical corner of a retrofit stud shall align with the verti- 
cal corner of an existing stud as indicated in Figure 
C104.3(d) and Figure C104.3.4, and the fastening condi- 
tions of Section C104.3.4 are met. 
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[BS] C104.3.6 Method #5: Nailer with retrofit stud 
method. Retrofit studs and existing studs shall be permit- 
ted to be connected using noncontinuous 2-inch by 4-inch 
(38 mm by 89 mm) nailers as indicated in Figure 
C104.3(e) provided that the following conditions are met. 


1. Both the existing stud and the retrofit stud shall be 
butted to nailers and both shall be fastened to the 
nailer with 3-inch-long (76 mm) fasteners (#8 wood 
screws or 8d nails). Fasteners connecting each stud 
to the nailer shall be a spaced 6 inches (152 mm) o.c. 


2. Fasteners into nailers from any direction shall be 
offset vertically by not less than 2'/, inches (64 mm), 


3. Fasteners into nailers shall be not less than 2'/, 
inches (64 mm) but not more than 6 inches (152 
mm) from the end of the shorter of the existing stud 
and retrofit stud to which they are fastened. 


[BS] C104.3.7 Reduced depth of retrofit studs. Retrofit 
studs may be reduced in depth by notching, tapering or 
other methods at any number of locations along their 
length provided that all of the following conditions are 
met: 


1. Retrofit studs to be reduced in depth shall be sized 
such that the remaining minimum depth of member 
at the location of the notch (including cross-cut 
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kerfs) shall be not less than that required by Table 
C104.4.1 or Table C104.4.2. 


. Reduced in-depth retrofit stud shall not be spliced 


within 12 inches (30 cm) of the location of notches. 
Splice members shall not be notched. 


. The vertical extent of notches-shall not exceed 12 


inches (30 cm) as measured at the depth of location 
of reduced depth. 


4. A reduced in-depth retrofit stud member shall be 


fastened to the side of the existing gable end wall 
studs in accordance with Section C104.3.1. Two 
additional 3-inch (76 mm) fasteners (#8 wood 
screws or 10d nails) shall be installed on each side 
of notches in addition to those required by Section 
C104.3.1. 


[BS] C104.3.8 Retrofit stud splices. Retrofit studs greater 
than 8 feet (244 cm) in height may be field spliced in 
accordance with Figure C104.3.8. 


HEIGHT OF GABLE END STUD > 8’-0” 


NOTE: 
SPLICE LOCATION MAY BE REQUIRED AT TOP OF GABLE END STUD IF HEIGHT > 11'-0” TO 12’-0” 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


ELEVATION VIEW SECTION VI 
REQUIRED 
CONNECTION TO 
HORIZONTAL BRACE 


EXISTING GABLE END STUD 


REQUIRED 2x RETROFIT 
STUD W/ 3” LONG 
FASTENERS @ 6” O.C. 


50” LONG SPLICE MEMBER 
(MATCH SIZE OF RETROFIT STUD) 
- CENTER ON SPLICE LOCATION 


INSTALL MINIMUM (27) 3" LONG 


[BS] FIGURE C104.3.8 
RETROFIT STUD SPLICES 
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wall stud with the strap from the retrofit stud run- 
ning beside the compression block. Compression 
blocks shall be permitted to be placed over straps. 
Compression blocks shall be fastened to the hori- 
zontal braces with not fewer than the minimum 
number of 3-inch-long (76 mm) fasteners (#8 wood 
screws or 10d nails) specified in Table C104.4.1. 
End and edge distances for fasteners shall be in 
accordance with Section C103.5.3. 


[BS] C104.4.2 U-bent strap method. Retrofit studs shall 
be connected to horizontal braces in accordance with 
Figure C104.2(3) or C104.2(4), shall be limited to Retrofit 
Configurations A and B as defined in Table C104.2, and 
shall comply with the following conditions. 


[BS] C104.4 Connection between horizontal braces and 
retrofit studs. Connections between horizontal braces and 
retrofit studs shall comply with Section C104.4.1 or 
C104.4.2. Each retrofit stud shall be connected to the top and 
bottom horizontal brace members with a minimum 20-gage 
1'/,-inch-wide (32 mm) flat or coil metal strap with 
prepunched holes for fasteners. Straps shall be fastened with 
1'/,-inch-long (32 mm) fasteners (#8 wood screws or 8d 
nails) with the number of fasteners as indicated in Table 
C104.4.1 and Table C104.4.2. Fasteners shall be not closer to 
the end of lumber than 2'/, inches (64 mm). 


[BS] C104.4.1 L-bent strap method. Retrofit studs shall 
be connected to horizontal braces or to strong backs in 
accordance with Figure C104.2(1), C104.2(2) or C104.2.3, 


and shall comply with the following conditions. 1. Straps of sufficient length to meet the requirements 


1. A strap shall be applied to the edges of a retrofit stud for the number of fasteners in accordance with Table 


nearest the gable end wall and to the face of horizon- 
tal braces using at each end of the strap the number 
of fasteners specified in Table C104.4.1. Straps shall 
be long enough so that each strap extends sufficient 
distance onto the vertical face of the retrofit stud that 
the fastener closest to the ends of the studs is not less 
than 2'/, inches (64 mm) from the end of the stud. 


C104.4.2 and meet the end distance requirements of 
Section C103.5.3 shall be shaped around retrofit 
studs and fastened to the edges of horizontal braces. 
Straps shall wrap the back edge of the retrofit stud 
snugly with a maximum gap of '/, inch (6.4 mm). 
Rounded bends of straps shall be permitted. One fas- 
tener shall be installed that connects each strap to 


the side of the associated retrofit stud. 


. The horizontal brace shall butt snugly against the 
retrofit stud with a maximum gap of '/, inch (6.4 
mm). 

. Straps shall be permitted to be twisted to accommo- 
date the transition between the tops of retrofit studs 
and horizontal braces that follow the roof pitch. 


Straps shall be permitted to be twisted to accommo- 
date the transition between the tops of retrofit studs aa? 
and horizontal bracings following roof pitches. 
2. Compression blocks shall be installed on the hori- 
zontal braces directly against either the existing ver- 3 
tical gable end wall stud or the retrofit stud. Figure 
C104.2(1) (trusses) and Figure C104.2(2) (conven- 
tionally framed) show the installation of the com- 
pression block against the existing vertical gable end 


[BS] TABLE C104.4.1 
ELEMENT SIZING AND SPACING FOR L-BENT RETROFIT METHOD 


RETROFIT CONFIGURATION 


Minimum size and number of Horizontal Braces 2 each 2 x 4 
Minimum size and number of Retrofit Studs 2 | 2each2x8 2x8 


Minimum number of fasteners connecting each end of straps to Retrofit Studs or Bion ciclintes 
to Horizontal Braces #8 screws or 10d nails 1'/,” long P 


Minimum number of fasteners to connect Compression Blocks to Horizontal 
Braces #8 screws or 10d nails 3” long 


[BS] TABLE C104.4.2 
ELEMENT SIZING AND SPACING FOR U-BENT RETROFIT METHOD 


RETROFIT CONFIGURATION 


For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 


RETROFIT ELEMENTS 


Minimum size and number of Horizontal Braces roe x 4 


Minimum size and number of Retrofit Studs 


Minimum number of fasteners connecting Straps to each edge of 
Horizontal Braces #8 screws or 10d nails 1'/," long: 


a ee 
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[BS] C104.5 Connection of gable end wall to wall below. 
The bottom chords or bottom members of wood-framed gable 
end walls shall be attached to the wall below using one of the 
methods prescribed in Section C104.5.1 or C104.5.2. The 
particular method chosen shall correspond to the framing 
system and type of wall construction encountered. 


[BS] C104.5.1 Gable end frame. The bottom chords of 
the gable end frame shall be attached to the wall below 
using gusset angles. Not fewer than two fasteners shall be 
installed into the bottom chord. The gusset angles shall be 
installed throughout the portion of the gable end where the 
gable end wall height is greater than 3 feet (91 cm) at the 
spacing specified in Table C104.5.1. Connection to the 
wall below shall be by one of the following methods: 


1. For a wood-frame wall below, not fewer than two 
fasteners shall be installed. The fasteners shall be of 
the same diameter and style specified by the gusset 
angle manufacturer and sufficient length to extend 
through the double top plate of the wall below. 


2. For a concrete or masonry wall below without a sill 
plate, the type and number of fasteners into the wall 
shall be consistent with the gusset angle manufac- 
turer’s specifications for fasteners installed in con- 
crete or masonry. 


3. For a concrete or masonry wall below with a 2x sill 
plate, the fasteners into the wall below shall be of 
the diameter and style specified by the gusset angle 
manufacturer for concrete or masonry connections; 
but, long enough to pass through the wood sill plate 
and provide the required embedment into the con- 
crete or masonry below. Alternatively, the gusset 
angle can be anchored to the sill plate using four 
each 1'/,-inch-long (38 mm) fasteners of the same 
type as specified by the gusset angle manufacturer 
for wood connections, provided that the sill plate is 
anchored to the wall on each side of the gusset angle 
by a '/,-inch-diameter (6.4 mm) masonry screw with 
2’/, inches (70 mm) of embedment into the concrete 
or masonry wall. A '/,-inch (6.4 mm) washer shall 
be placed under the heads of the masonry screws. 


[BS] TABLE C104.5.1 
SPACING OF GUSSET ANGLES 


BASIC WIND SPEED | SPACING OF GUSSET 
(mph ANGLES (inches) 
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For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s. 
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[BS] C104.5.2 Conventionally framed gable end wall. 
Each stud in a conventionally framed gable end wall, 
throughout the length of the gable end wall where the wall 
height is greater than 3 feet (914 mm), shall be attached to 
the bottom or sill plate using a stud to plate connector with 
minimum uplift capacity of 175 pounds (778 N). The 
bottom or sill plate shall then be connected to the wall 
below using one of the following methods: 


1. For a wood frame wall below, the sill or bottom 
plate shall be connected to the top plate of the wall 
below using '/,-inch-diameter (6.4 mm) lag bolt fas- 
teners of sufficient length to penetrate the bottom 
plate of the upper gable end wall and extend through 
the bottom top plate of the wall below. A washer 
sized for the diameter of the lag bolt shall be placed 
under the head of each lag bolt. The fasteners shall 
be installed at the spacing indicated in Table 
C104.5.2. 


2. For a concrete or masonry wall below, the sill or 
bottom plate shall be connected to the concrete or 
masonry wall below using '/,-inch-diameter (6.4 
mm) concrete or masonry screws of sufficient length 
to provide 2°/, inches (70 mm) of embedment into 
the top of the concrete or masonry wall. A washer 
sized for the diameter of the lag bolt shall be placed 
under the head of each lag bolt. The fasteners shall 
be installed at the spacing indicated in Table 
C104.5.2. 


[BS] TABLE C104.5.2 
SPACING OF LAG OR MASONRY SCREWS 
USED TO CONNECT SILL PLATE OF GABLE END WALL 


TO TOP OF THE WALL BELOW 
SPACING OF LAG OR 
EXPOSURE BASIC WIND MASONRY SCREWS 


CATEGORY SPEED (mph) 


140 
150 
165 
180 
190 
140 
150 
165 
180 
190 
For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s, 
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CHAPTER C2 — ROOF DECK FASTENING FOR HIGH-WIND AREAS 


Not adopted by the State of California 
(May be available for ee by local ordinance. a Section 1.1.11.) 


Adopting Agency head Bp CEC} CA| SL|SLC 
fre soe aoe ps y= 


Adopt Entire Chapter 


Adopt Entire Chapter as 

amended (amended 

sections pee below) 

Adopt only those sections 
that are listed below 


[harier Section ee teers epbe 
sea tC 


The state agency does not adopt sections identified with the following symbol: + 


The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to 
Section 1.11. 
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CHAPTER C2 
ROOF DECK FASTENING FOR HIGH-WIND AREAS 


SECTION C201 © 
GENERAL 


[BS] C201.1 Purpose. This chapter provides prescriptive 
methods for partial structural retrofit of an existing building 
to increase its resistance to wind loads. It is intended for 
voluntary use where the ultimate design wind speed, V,,, 
determined in accordance with Figure 1609.3(1) of the Cali- 
fornia Building Code exceeds 130 mph (58 m/s) and for 
reference by mitigation programs. The provisions of this 
chapter do not necessarily satisfy requirements for new 
construction. Unless specifically cited, the provisions of this 
chapter do not necessarily satisfy requirements for structural 
improvements triggered by addition, alteration, repair, 
change of occupancy, building relocation or other 
circumstances. 


[BS] C201.2 Eligible conditions. The provisions of this 
chapter are applicable only to buildings that meet either of the 
following eligibility requirements: 


1. Buildings assigned to Risk Category I or II in accor- 
dance with Table 1604.5 of the California Building 
Code. 


2. Buildings within the scope of the California Residen- 
tial Code. 


SECTION C202 
ROOF DECK ATTACHMENT FOR WOOD ROOFS 


[BS] C202.1 Roof decking attachment for one- and two- 
family dwellings. For one- and two-family dwellings, fasten- 
ing shall be in accordance with Section C202.1.1 or C202.1.2 
as appropriate for the existing construction. The diameter of 
8d nails shall be not less than 0.131 inch (3 mm) and the 
length shall be not less than 2'/, inches (57 mm) to qualify for 
the provisions of this section for existing nails regardless of 
head shape or head diameter. 


[BS] C202.1.1 Sawn lumber or wood plank roofs. Roof 
decking consisting of sawn lumber or wood planks up to 
12 inches (30 cm) wide and secured with not fewer than 
two nails (minimum size 8d) to each roof framing member 
it crosses shall be deemed to be sufficiently connected. 
Sawn lumber or wood plank decking secured with smaller 
fasteners than 8d nails or with fewer than two nails (mini- 
mum size 8d) to each framing member it crosses shall be 
deemed sufficiently connected if fasteners are added such 
that two clipped head, round head or ring shank nails 
(minimum size 8d) are in place on each framing member 
the nail crosses. 
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[BS] C202.1.2 Wood structural panel roofs For roof 
decking consisting of wood structural panels, fasteners 
and spacings required in Table C202.1.2 shall be deemed 
to comply with the requirements of Section 706.3. 


Supplemental fasteners as required by Table C202.1.2 
shall be 8d ring shank nails with round heads and the fol- 
lowing minimum dimensions: 


1. 0.113-inch-nominal (3 mm) shank diameter. 


2. Ring diameter not less than 0.012 inch (0.3 mm) 
greater than shank diameter. 


3. 16 to 20 rings per inch. 


4, A minimum 0,280-inch (7 mm) full round head 
diameter. 


5. Ring shank to extend not less than 1'/, inches (38 
mm) from the tip of the nail. 


6. Minimum 2'/,-inch (57 mm) nail length. 
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[BS] TABLE C202.1.2 © 
SUPPLEMENT FASTENERS AT PANEL EDGES AND INTERMEDIATE FRAMING 


MAXIMUM SUPPLEMENTAL 
FASTENER SPACING FOR 
pap heved feces MAXIMUM SUPPLEMENTAL | INTERIOR ZONE® LOCATIONS 
EXISTING FASTENERS Ae enn | FASTENER SPACING FOR | FOR MPH V,,> 140 MPH AND 
pled 130 MPH < V,, $140 MPH_ | EDGE ZONES NOT COVERED 
BY THE COLUMN TO THE 
RIGHT 


EDGE ZONE" FOR V,,,> 160 
MPH AND EXPOSURE C, OR 
V..2 180 MPH AND 
EXPOSURE B 


4" o.c.° at panel edges and 


Staples or 6d Any ue 4" o.c. at intermediate sup- 
ports 


None necessary along 
edges of panels but 6" 0.c.° 
at intermediate supports of 

panel 


4" 0,c.* at panel edges and 
4" 0,c.’ at intermediate sup- 
ports 


8d clipped head or round head 


smooth shank 6" o.c. or less None necessary 


4" o,c.* at panel edges and 
6" o.c. or less None necessary None necessary 4" o.c.* at intermediate sup- 
; ports 


8d clipped head or round head 
ring shank 


6" o.c.* along panel edges | 4” 0.c.* at panel edges and 
Greater than 6" o.c. and 6" o.c.° at intermediate | 4” 0.c.* at intermediate sup- 
supports of panel ports 


8d clipped head or round head 
smooth shank 


4" o.c.* at panel edges and 
Greater than 6" 0.c. 4" 0.c.* at intermediate sup- 
ports 


8d clipped head or round head 
ring shank 


For SI: 1 inch = 25.4 mm; | foot = 304.8 mm; 1 mile per hour = 0.447 m/s, 

a. Maximum spacing determined based on existing fasteners and supplemental fasteners. 

b. Maximum spacing determined based on supplemental fasteners only. 

c. Interior zone = sheathing that is not located within 4 feet of the perimeter edge of the roof or within 4 feet of each side of a ridge. 

d. Edge zone = sheathing that is located within 4 feet of the perimeter edge of the roof and within 4 feet of each side of a ridge. © 
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CHAPTER C3 
REFERENCED STANDARDS 


SECTION C301 
REFERENCED STANDARDS 


|[BS] C301.1 General. See Table C301.1 for standards that 
are referenced in various sections of this appendix. Standards 
are listed by the standard identification with the effective 
date, standard title, and the section or sections of this appen- 
dix that reference the standard. 


[BS] TABLE C301.1 
REFERENCED STANDARDS 


STANDARD STANDARD NAME SECTIONS 
ACRONYM HEREIN 
REFERENCED 
eae ae C101.3, C103.2, 
CBC—21 California Building Code C201.1, C201.2 
Picices oes CIOL 2; C10 123, 
CRC—21 California Residential Code C103.2, C2012 
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APPENDIX D 
BOARD OF APPEALS 


The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance. 


User notes: 


About this appendix: Appendix D provides criteria for Board of Appeals members. Also provided are procedures by which the Board of 


Appeals should conduct its business. 


Code development reminder: Code change proposals to this appendix will be considered by the Administrative Code Development Commit- 


tee during the 2022 (Group B) Code Development Cycle. 


SECTION D101 
GENERAL 


[A] D101.1 Scope. A board of appeals shall be established 
within the jurisdiction for the purpose of hearing applications 
for modification of the requirements of this code pursuant to 
the provisions of Section 112. The board shall be established 
and operated in accordance with this section, and shall be 
authorized to hear evidence from appellants and the code 
official pertaining to the application and intent of this code 
for the purpose of issuing orders pursuant to these provisions. 


[A] D101.2 Application for appeal. Any person shall have 
the right to appeal a decision of the code official to the board. 
An application for appeal shall be based on a claim that the 
intent of this code or the rules legally adopted hereunder have 
been incorrectly interpreted, the provisions of this code do 
not fully apply or an equally good or better form of construc- 
tion is proposed. The application shall be filed on a form 
obtained from the code official within 20 days after the notice 
was served. 


[A] D101.2.1 Limitation of authority. The board shall 
not have authority to waive requirements of this code or 
interpret the administration of this code. 


[A] D101.2.2 Stays of enforcement. Appeals of notice 
and orders, other than Imminent Danger notices, shall stay 
the enforcement of the notice and order until the appeal is 
heard by the board. 


[A] D101.3 Membership of board. The board shall consist 
of five voting members appointed by the chief appointing 
authority of the jurisdiction. Each member shall serve for 
[INSERT NUMBER OF YEARS] years or until a successor has 
been appointed. The board member’s terms shall be staggered 
at intervals, so as to provide continuity. The code official 
shall be an ex officio member of said board but shall not vote 
on any matter before the board. 


[A] D101.3.1 Qualifications. The board shall consist of 
five individuals, who are qualified by experience and 
training to pass on matters pertaining to building construc- 
tion and are not employees of the jurisdiction. 


[A] D101.3.2 Alternate members. The chief appointing 
authority is authorized to appoint two alternate members 
who shall be called by the board chairperson to hear 
appeals during the absence or disqualification of a 
member. Alternate members shall possess the qualifica- 
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tions required for board membership, and shall be 
appointed for the same term or until a successor has been 
appointed, 


[A] D101.3.3 Vacancies. Vacancies shall be filled for an 
unexpired term in the same manner in which original 
appointments are required to be made. 


[A] D101.3.4 Chairperson. The board shall annually 
select one of its members to serve as chairperson. 


[A] D101.3.5 Secretary. The chief appointing authority 
shall designate a qualified clerk to serve as secretary to the 
board. The secretary shall file a detailed record of all 
proceedings, which shall set forth the reasons for the 
board’s decision, the vote of each member, the absence of 
a member and any failure of a member to vote. 


[A] D101.3.6 Conflict of interest. A member with any 
personal, professional or financial interest in a matter 
before the board shall declare such interest and refrain 
from participating in discussions, deliberations and voting 
on such matters. 


[A] D101.3.7 Compensation of members. Compensation 
of members shall be determined by law. 


[A] D101.3.8 Removal from the board. A member shall 
be removed from the board prior to the end of their terms 
only for cause. Any member with continued absence from 
regular meeting of the board may be removed at the 
discretion of the chief appointing authority. 


[A] D101.4 Rules and procedures. The board shall establish 
policies and procedures necessary to carry out its duties 
consistent with the provisions of this code and applicable 
state law. The procedures shall not require compliance with 
strict rules of evidence, but shall mandate that only relevant 
information be presented. 
[A] D101.5 Notice of meeting. The board shall meet upon 
notice from the chairperson, within 10 days of the filing of an 
appeal or at stated periodic intervals. 
[A] D101.5.1 Open hearing. All hearings before the 
board shall be open to the public. The appellant, the appel- 
lant’s representative, the code official and any person 
whose interests are affected shall be given an opportunity 
to be heard. 
[A] D101.5.2 Quorum. Three members of the board shall 
constitute a quorum. 
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[A] D101.5.3 Postponed hearing. When five members 
are not present to hear an appeal, either the appellant or the 
appellant’s representative shall have the right to request a 
postponement of the hearing. 


[A] D101.6 Legal counsel. The jurisdiction shall furnish 
legal counsel to the board to provide members with general 
legal advice concerning matters before them for consider- 
ation. Members shall be represented by legal counsel at the 
jurisdiction’s expense in all matters arising from service 
within the scope of their duties. 


[A] D101.7 Board decision. The board shall only modify or 
reverse the decision of the code official by a concurring vote 
of three or more members. 


[A] D101.7.1 Resolution. The decision of the board shall 
be by resolution. Every decision shall be promptly filed in 
writing in the office of the code official within three days 
and shall be open to the public for inspection. A certified 
copy shall be furnished to the appellant or the appellant’s 
representative and to the code official. 


[A] D101.7.2 Administration. The code official shall take 
immediate action in accordance with the decision of the 
board. 


[A] D101.8 Court review. Any person, whether or not a 
previous party of the appeal, shall have the right to apply to 
the appropriate court for a writ of certiorari to correct errors 
of law. Application for review shall be made in the manner 
and time required by law following the filing of the decision 
in the office of the chief administrative officer. 
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RESOURCE A 


GUIDELINES ON FIRE RATINGS OF 
ARCHAIC MATERIALS AND ASSEMBLIES 


User note: 


About this resource: In the process of repair and alteration of existing buildings, based on the nature and the extent of the work, this code 
might require certain upgrades in the fire-resistance rating of building elements, at which time it becomes critical for the designers and the 
code officials to be able to determine the fire-resistance rating of the existing building elements as part of the overall evaluation for the assess- 
ment of the need for improvements. This resource document provides a guideline for such an evaluation for fire-resistance rating of archaic 
materials that is not typically found in the modern model building codes. 


Introduction 


The International Existing Building Code® (TEBC®) is a 
comprehensive code with the goal of addressing all aspects of 
work taking place in existing buildings and providing user- 
friendly methods and tools for regulation and improvement of 
such buildings. This resource document is included within the 
cover of the IEBC with that goal in mind and as a step 
towards accomplishing that goal. 


In the process of repair and alteration of existing build- 
ings, based on the nature and the extent of the work, the IEBC 
might require certain upgrades in the fire-resistance rating of 
building elements, at which time it becomes critical for the 
designers and the code officials to be able to determine the 
fire-resistance rating of the existing building elements as part 
of the overall evaluation for the assessment of the need for 
improvements. This resource document provides a guideline 
for such an evaluation for fire-resistance ratings of archaic 
materials that are not typically found in the modern model 
building codes. 


Resource A is only a guideline and is not intended to be a 
document for specific adoption as it is not written in the for- 
mat or language of ICC’s International Codes and is not sub- 
ject to the code development process. 


PURPOSE 


The Guidelines on Fire Ratings of Archaic Materials and 
Assemblies focuses upon the fire-related performance of 
archaic construction. “Archaic” encompasses construction 
typical of an earlier time, generally prior to 1950, “Fire- 
related performance” includes fire resistance, flame spread, 
smoke production and degree of combustibility. 


The purpose of this guideline is to update the information 
which was available at the time of original construction, for 
use by architects, engineers and code officials when evaluat- 
ing the fire safety of a rehabilitation project. In addition, 
information relevant to the evaluation of general classes of 
materials and types of construction is presented for those 
cases when documentation of the fire performance of a par- 
ticular archaic material or assembly cannot be found. 


It has been assumed that the building materials and their 
fastening, joining and incorporation into the building struc- 
ture are sound mechanically. Therefore, some determination 
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must be made that the original manufacture, the original con- 
struction practice, and the rigors of aging and use have not 
weakened the building. This assessment can often be difficult 
because process and quality control was not good in many 
industries, and variations among locally available raw materi- 
als and manufacturing techniques often resulted in a product 
which varied widely in its strength and durability. The prop- 
erties of iron and steel, for example, varied widely, depending 
on the mill and the process used. 


There is nothing inherently inferior about archaic materi- 
als or construction techniques. The pressures that promote 
fundamental change are most often economic or technologi- 
cal matters not necessarily related to concerns for safety. The 
high cost of labor made wood lath and plaster uneconomical. 
The high cost of land and the congestion of the cities pro- 
vided the impetus for high-rise construction. Improved tech- 
nology made it possible. The difficulty with archaic materials 
is not a question of suitability, but familiarity. 


Code requirements for the fire performance of key build- 
ing elements (e.g., walls, floor/ceiling assemblies, doors, 
shaft enclosures) are stated in performance terms: hours of 
fire resistance. It matters not whether these elements were 
built in 1908 or 1980, only that they provide the required 
degree of fire resistance. The level of performance will be 
defined by the local community, primarily through the enact- 
ment of a building or rehabilitation code. This guideline is 
only a tool to help evaluate the various building elements, 
regardless of what the level of performance is required to be. 


The problem with archaic materials is simply that docu- 
mentation of their fire performance is not readily available. 
The application of engineering judgment is more difficult 
because building officials may not be familiar with the mate- 
rials or construction method involved. As a result, either a 
full-scale fire test is required or the archaic construction in 
question removed and replaced. Both alternatives are time 
consuming and wasteful. 


This guideline and the accompanying appendix are 
designed to help fill this information void. By providing the 
necessary documentation, there will be a firm basis for the 
continued acceptance of archaic materials and assemblies. 
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1 
FIRE-RELATED PERFORMANCE OF ARCHAIC 
MATERIALS AND ASSEMBLIES 


1.1 
FIRE PERFORMANCE MEASURES 


This guideline does not specify the level of performance 
required for the various building components. These require- 
ments are controlled by the building occupancy and use and 
are set forth in the local building or rehabilitation code. 


The fire resistance of a given building element is estab- 
lished by subjecting a sample of the assembly to a “standard” 
fire test which follows a “standard” time-temperature curve. 
This test method has changed little since the 1920s. The test 
results tabulated in the Appendix have been adjusted to 
reflect current test methods. 


The current model building codes cite other fire-related 
properties not always tested for in earlier years: flame spread, 
smoke production, and degree of combustibility. However, 
they can generally be assumed to fall within well defined val- 
ues because the principal combustible component of archaic 
materials is cellulose. Smoke production is more important 
today because of the increased use of plastics. However, the 
early flame spread tests, developed in the early 1940s, also 
included a test for smoke production. 


“Plastics,” one of the most important classes of contempo- 
rary materials, were not found in the review of archaic mate- 
rials. If plastics are to be used in a rehabilitated building, they 
should be evaluated by contemporary standards. Information 
and documentation of their fire-related properties and perfor- 
mance is widely available. 


Flame spread, smoke production and degree of combusti- 
bility are discussed in detail below. Test results for eight 
common species of lumber, published in an Underwriter’s 
Laboratories’ report (104), are noted in the following table: 


TUNNEL TEST RESULTS FOR EIGHT SPECIES OF LUMBER 


FLAME FUEL SMOKE 
SPECIES OF LUMBER | spreap |CONTRIBUTED| DEVELOPED 
Western White Pine 75 50-60 


Northern White Pine 


Yellow Pine 
Red Gum 
Yellow Birch 
Douglas Fir 


Flame Spread 


The flame spread of interior finishes is most often mea- 
sured by the ASTM E84 “tunnel test.” This test measures 
how far and how fast the flames spread across the surface of 


* Some codes are Roman numerals, others use letters. 
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the test sample. The resulting flame spread rating (FSR) is 
expressed as a number on a continuous scale where cement- 
asbestos board is 0 and red oak is 100. (Materials with a 
flame spread greater than red oak have an FSR greater than 
100.) The scale is divided into distinct groups or classes. The 
most commonly used flame spread classifications are: Class I 
or A*, with a 0-25 FSR; Class II or B, with a 26-75 FSR; and 
Class III or C, with a 76-200 FSR. The NFPA Life Safety 
Code also has a Class D (201-500 FSR) and Class E (over 
500 FSR) interior finish. 


These classifications are typically used in modern building 
codes to restrict the rate of fire spread. Only the first three 
classifications are normally permitted, though not all classes 
of materials can be used in all places throughout a building. 
For example, the interior finish of building materials used in 
exits or in corridors leading to exits is more strictly regulated 
than materials used within private dwelling units. 


In general, inorganic archaic materials (e.g., bricks or tile) 
can be expected to be in Class I. Materials of whole wood are 
mostly Class II. Whole wood is defined as wood used in the 
same form as sawn from the tree. This is in contrast to the 
contemporary reconstituted wood products such as plywood, 
fiberboard, hardboard, or particle board. If the organic 
archaic material is not whole wood, the flame spread classifi- 
cation could be well over 200 and thus would be particularly 
unsuited for use in exits and other critical locations in a build- 
ing. Some plywoods and various wood fiberboards have 
flame spreads over 200. Although they can be treated with 
fire retardants to reduce their flame spread, it would be advis- 
able to assume that all such products have a flame spread 
over 200 unless there is information to the contrary. 


Smoke Production 


The evaluation of smoke density is part of the ASTM E84 
tunnel test. For the eight species of lumber shown in the table 
above, the highest levels are 275-305 for Yellow Pine, but 
most of the others are less smoky than red oak which has an 
index of 100. The advent of plastics caused substantial 
increases in the smoke density values measured by the tunnel 
test. The ensuing limitation of the smoke production for wall 
and ceiling materials by the model building codes has been a 
reaction to the introduction of plastic materials. In general, 
cellulosic materials fall in the 50-300 range of smoke density 
which is below the general limitation of 450 adopted by many 
codes. 


Degree of Combustibility 


The model building codes tend to define “noncombustibil- 
ity” on the basis of having passed ASTM E136 or if the mate- 
rial is totally inorganic. The acceptance of gypsum wallboard 
as noncombustible is based on limiting paper thickness to not 
over '/, inch and a 0-50 flame spread rating by ASTM E84. 
At times there were provisions to define a Class I or A mate- 
rial (0-25 FSR) as noncombustible, but this is not currently 
recognized by most model building codes. 


2022 CALIFORNIA EXISTING BUILDING CODE 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


If there is any doubt whether or not an archaic material is 
noncombustible, it would be appropriate to send out samples 
for evaluation. If an archaic material is determined to be non- 
combustible according to ASTM E136, it can be expected 
that it will not contribute fuel to the fire. 


1.2 
COMBUSTIBLE CONSTRUCTION TYPES 


One of the earliest forms of timber construction used exte- 
rior load-bearing masonry walls with columns and/or wooden 
walls supporting wooden beams and floors in the interior of 
the building. This form of construction, often called “mill” or 
“heavy timber” construction, has approximately 1 hour fire 
resistance. The exterior walls will generally contain the fire 
within the building. 


With the development of dimensional lumber, there was a 
switch from heavy timber to “balloon frame” construction. 
The balloon frame uses load-bearing exterior wooden walls 
which have long timbers often extending from foundation to 
roof. When longer lumber became scarce, another form of 
construction, “platform” framing, replaced the balloon fram- 
ing. The difference between the two systems is significant 
because platform framing is automatically fire-blocked at 
every floor while balloon framing commonly has concealed 
spaces that extend unblocked from basement to attic. The 
architect, engineer, and code official must be alert to the 
details of construction and the ease with which fire can 
spread in concealed spaces. 


2 
BUILDING EVALUATION 


A given rehabilitation project will most likely go through 
several stages. The preliminary evaluation process involves 
the designer in surveying the prospective building. The fire 
resistance of existing building materials and construction sys- 
tems is identified; potential problems are noted for closer 
study. The final evaluation phase includes: developing design 
solutions to upgrade the fire resistance of building elements, 
if necessary; preparing working drawings and specifications; 
and the securing of the necessary code approvals. 


2.1 
PRELIMINARY EVALUATION 


A preliminary evaluation should begin with a building sur- 
vey to determine the existing materials, the general arrange- 
ment of the structure and the use of the occupied spaces, and 
the details of construction. The designer needs to know “what 
is there” before a decision can be reached about what to keep 
and what to remove during the rehabilitation process. This 
preliminary evaluation should be as detailed as necessary to 
make initial plans. The fire-related properties need to be 
determined from the applicable building or rehabilitation 
code, and the materials and assemblies existing in the build- 
ing then need to be evaluated for these properties. Two work 


sheets are shown below to facilitate the preliminary evalua- 
tion. 


Two possible sources of information helpful in the prelim- 
inary evaluation are the original building plans and the build- 
ing code in effect at the time of original construction. Plans 
may be on file with the local building department or in the 
offices of the original designers (e.g., architect, engineer) or 
their successors. If plans are available, the investigator should 
verify that the building was actually constructed as called for 
in the plans, as well as incorporate any later alterations or 
changes to the building. Earlier editions of the local building 
code should be on file with the building official. The code in 
effect at the time of construction will contain fire perfor- 
mance criteria. While this is no guarantee that the required 
performance was actually provided, it does give the investi- 
gator some guidance as to the level of performance which 
may be expected. Under some code administration and 
enforcement systems, the code in effect at the time of con- 
struction also defines the level of performance that must be 
provided at the time of rehabilitation. 


Figure | illustrates one method for organizing preliminary 
field notes. Space is provided for the materials, dimensions, 
and condition of the principal building elements. Each floor 
of the structure should be visited and the appropriate informa- 
tion obtained. In practice, there will often be identical materi- 
als and construction on every floor, but the exception may be 
of vital importance. A schematic diagram should be prepared 
of each floor showing the layout of exits and hallways and 
indicating where each element described in the field notes fits 
into the structure as a whole. The exact arrangement of inte- 
rior walls within apartments is of secondary importance from 
a fire safety point of view and need not be shown on the 
drawings unless these walls are required by code to have a 
fire-resistance rating. 


The location of stairways and elevators should be clearly 
marked on the drawings. All exterior means of escape (e.g., 
fire escapes) should be identified.’ 


The following notes explain the entries in Figure 1. 


Exterior Bearing Walls: Many old buildings utilize heavily 
constructed walls to support the floor/ceiling assemblies at 
the exterior of the building. There may be columns and/or 
interior bearing walls within the structure, but the exterior 
walls are an important factor in assessing the fire safety of a 
building. 


The field investigator should note how the floor/ceiling 
assemblies are supported at the exterior of the building. If 
columns are incorporated in the exterior walls, the walls may 
be considered nonbearing. 


Interior Bearing Walls: It may be difficult to determine 
whether or not an interior wall is load bearing, but the field 
investigator should attempt to make this determination. At a 
later stage of the rehabilitation process, this question will 
need to be determined exactly. Therefore, the field notes 
should be as accurate as possible. 


1. Problems providing adequate exiting are discussed at length in the Egress Guideline for Residential Rehabilitation. 
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Exterior Nonbearing Walls: The fire resistance of the exterior 
walls is important for two reasons. These walls (both bearing 
and nonbearing) are depended upon to: a) contain a fire 
within the building of origin; or b) keep an exterior fire out- 
side the building. It is therefore important to indicate on the 
drawings where any openings are located as well as the mate- 
rials and construction of all doors or shutters. The drawings 
should indicate the presence of wired glass, its thickness and 
framing, and identify the materials used for windows and 
door frames. The protection of openings adjacent to exterior 
means of escape (e.g., exterior stairways, fire escapes) is par- 
ticularly important. The ground floor drawing should locate 
the building on the property and indicate the precise distances 
to adjacent buildings. 


Interior Nonbearing Walls (Partitions): A partition is a “wall 


that extends from floor to ceiling and subdivides space within 
any story of a building.” (48) Figure | has two categories (A 
& B) for Interior Nonbearing Walls (Partitions) which can be 
used for different walls, such as hallway walls as compared to 
inter-apartment walls. Under some circumstances there may 
be only one type of wall construction; in others, three or more 
types of wall construction may occur. 


The field investigator should be alert for differences in 
function as well as in materials and construction details. In 
general, the details within apartments are not as important as 
the major exit paths and exit stairways. The preliminary field 
investigation should attempt to determine the thickness of all 
walls. A term introduced below called “thickness design” will 
depend on an accurate (+ '/, inch) determination. Even 
though this initial field survey is called “preliminary,” the 
data generated should be as accurate and complete as possi- 
ble. 


The field investigator should note the exact location from 
which observations are recorded. For instance, if a hole is 
found through a wall enclosing an exit stairway which allows 
a cataloguing of the construction details, the field investiga- 
tion notes should reflect the location of the “find.” At the pre- 
liminary stage it is not necessary to core every wall; the 
interior details of construction can usually be determined at 
some location. 


Structural Frame: There may or may not be a complete skele- 
tal frame, but usually there are columns, beams, trusses, or 
other like elements. The dimensions and spacing of the struc- 
tural elements should be measured and indicated on the draw- 
ings. For instance, if there are 10-inch square columns 
located on a 30-foot square grid throughout the building, this 
should be noted. The structural material and cover or protec- 
tive materials should be identified wherever possible. The 
thickness of the cover materials should be determined to an 
accuracy of + '/, inch. As discussed above, the preliminary 
field survey usually relies on accidental openings in the cover 
materials rather than a systematic coring technique. 


Floor/Ceiling Structural Systems: The span between supports 
should be measured. If possible, a sketch of the cross-section 


of the system should be made. If there is no location where 
accidental damage has opened the floor/ceiling construction 
to visual inspection, it is necessary to make such an opening. 
An evaluation of the fire resistance of a floor/ceiling assem- 
bly requires detailed knowledge of the materials and their 
arrangement. Special attention should be paid to the cover on 
structural steel elements and the condition of suspended ceil- 
ings and similar membranes. 


Roofs: The preliminary field survey of the roof system is ini- 
tially concerned with watertightness. However, once it is 
apparent that the roof is sound for ordinary use and can be 


FIGURE 1 
PRELIMINARY EVALUATION FIELD NOTES 


Exterior Nonbearing Walls 


Walls or Partitions: 


Bette ER ae oh ie | Ie 
ea Saat hs dae 
Floor/Ceiling 
Structural System 
Spanning 


Doors (including frame and hardware): 
a) Enclosed vertical exitway 


c) Other 
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BUILDING ELEMENT MATERIALS THICKNESS CONDITION NOTES 
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Interior Nonbearing SS SS 


Structural Frame: 
Columns 


b) Enclosed horizontal exitway eer er 
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retained in the rehabilitated building, it becomes necessary to 
evaluate the fire performance. The field investigator must 
measure the thickness and identify the types of materials 
which have been used. Be aware that there may be several 
layers of roof materials. 


Doors: Doors to stairways and hallways represent some of the 
most important fire elements to be considered within a build- 
ing. The uses of the spaces separated largely controls the 
level of fire performance necessary. Walls and doors enclos- 
ing stairways or elevator shafts would normally require a 
higher level of performance than between the bedroom and 
bath. The various uses are differentiated in Figure 1. 


Careful measurements of the thickness of door panels 
must be made, and the type of core material within each door 
must be determined. It should be noted whether doors have 
self-closing devices; the general operation of the doors 
should be checked. The latch should engage and the door 
should fit tightly in the frame. The hinges should be in good 
condition. If glass is used in the doors, it should be identified 
as either plain glass or wired glass mounted in either a wood 
or steel frame. 


Materials: The field investigator should be able to identify 
ordinary building materials. In situations where an unfamiliar 
material is found, a sample should be obtained. This sample 
should measure at least 10 cubic inches so that an ASTM 


E136 fire test can be conducted to determine if it is combusti- 
ble. 


Thickness: The thickness of all materials should be measured 
accurately since, under certain circumstances, the level of fire 
resistance is very sensitive to the material thickness, 


Condition: The method of attaching the various layers and 
facings to one another or to the supporting structural element 
should be noted under the appropriate building element. The 
“secureness” of the attachment and the general condition of 
the layers and facings should be noted here. 


Notes: The “Notes” column can be used for many purposes, 
but it might be a good idea to make specific references to 
other field notes or drawings. 


After the building survey is completed, the data collected 
must be analyzed, A suggested work sheet for organizing this 
information is given below as Figure 2. 


The required fire resistance and flame spread for each 
building element are normally established by the local build- 
ing or rehabilitation code. The fire performance of the exist- 
ing materials and assemblies should then be estimated, using 
one of the techniques described below. If the fire perfor- 
mance of the existing building element(s) is equal to or 
greater than that required, the materials and assemblies may 
remain. If the fire performance is less than required, then cor- 
rective measures must be taken. 


FIGURE 2 
PRELIMINARY EVALUATION WORKSHEET 


Interior 
Nonbearing 
Walls or 
Partitions: 


Structural Frame: 
Columns 
Beams 
Other 
Floor/Ceiling 
Structural System 
Spanning 
Roofs 
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hardware): 

a) Enclosed vertical exitway 


b) Enclosed horizontal 
exitway 


c) Others 
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The most common methods of upgrading the level of pro- 
tection are to either remove and replace the existing building 
element(s) or to repair and upgrade the existing materials and 
assemblies. Other fire protection measures, such as automatic 
sprinklers or detection and alarm systems, also could be con- 
sidered, though they are beyond the scope of this guideline. If 
the upgraded protection is still less than that required or 
deemed to be acceptable, additional corrective measures must 
be taken. This process must continue until an acceptable level 
of performance is obtained. 


2.2 
FIRE RESISTANCE OF EXISTING BUILDING 
ELEMENTS 


The fire resistance of the existing building elements can be 
estimated from the tables and histograms contained in the 
Appendix. The Appendix is organized first by type of build- 
ing element: walls, columns, floor/ceiling assemblies, beams, 
and doors. Within each building element, the tables are orga- 
nized by type of construction (e.g., masonry, metal, wood 
frame), and then further divided by minimum dimensions or 
thickness of the building element. 


A histogram precedes every table that has 10 or more 
entries. The X-axis measures fire resistance in hours; the Y- 
axis shows the number of entries in that table having a given 
level of fire resistance. The histograms also contain the 
location of each entry within that table for easy cross-refer- 
encing. 


The histograms, because they are keyed to the tables, can 
speed the preliminary investigation. For example, Table 
1.3.2, Wood Frame Walls 4" to Less Than 6" Thick, contains 
96 entries. Rather than study each table entry, the histogram 
shows that every wall assembly listed in that table has a fire 
resistance of less than 2 hours. If the building code required 
the wall to have 2 hours fire resistance, the designer, with a 
minimum of effort, is made aware of a problem that requires 
closer study. 


Suppose the code had only required a wall of 1 hour 
fire resistance. The histogram shows far fewer complying 
elements (19) than noncomplying ones (77). If the exist- 
ing assembly is not one of the 19 complying entries, there 
is a strong possibility the existing assembly is deficient. 
The histograms can also be used in the converse situation. 
If the existing assembly is not one of the smaller number 
of entries with a lower than required fire resistance, there 
is a strong possibility the existing assembly will be 
acceptable. 


At some point, the existing building component or assem- 
bly must be located within the tables. Otherwise, the fire 
resistance must be determined through one of the other tech- 
niques presented in the guideline. Locating the building com- 
ponent in the Appendix Tables not only guarantees the 
accuracy of the fire-resistance rating, but also provides a 
source of documentation for the building official. 
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2.3 
EFFECTS OF PENETRATIONS IN FIRE-RESISTANT 
ASSEMBLIES 


There are often many features in existing walls or floor/ 
ceiling assemblies which were not included in the original 
certification or fire testing. The most common examples are 
pipes and utility wires passed through holes poked through an 
assembly. During the life of the building, many penetrations 
are added, and by the time a building is ready for rehabilita- 
tion it is not sufficient to just consider the fire resistance of 
the assembly as originally constructed. It is necessary to con- 
sider all penetrations and their relative impact upon fire per- 
formance. For instance, the fire resistance of the corridor wall 
may be less important than the effect of plain glass doors or 
transoms. In fact, doors are the most important single class of 
penetrations. 


A fully developed fire generates substantial quantities of 
heat and excess gaseous fuel capable of penetrating any holes 
which might be present in the walls or ceiling of the fire com- 
partment. In general, this leads to a severe degradation of the 
fire resistance of those building elements and to a greater 
potential for fire spread. This is particularly applicable to 
penetrations located high in a compartment where the posi- 
tive pressure of the fire can force the unburned gases through 
the penetration. 


Penetrations in a floor/ceiling assembly will generally 
completely negate the barrier qualities of the assembly and 
will lead to rapid spread of fire to the space above. It will not 
be a problem, however, if the penetrations are filled with non- 
combustible materials strongly fastened to the structure. The 
upper half of walls are similar to the floor/ceiling assembly in 
that a positive pressure can reasonably be expected in the top 
of the room, and this will push hot and/or burning gases 
through the penetration unless it is completely sealed. 


Building codes require doors installed in fire resistive 
walls to resist the passage of fire for a specified period of 
time. If the door to a fully involved room is not closed, a large 
plume of fire will typically escape through the doorway, pre- 
venting anyone from using the space outside the door while 
allowing the fire to spread. This is why door closers are so 
important. Glass in doors and transoms can be expected to 
rapidly shatter unless constructed of listed or approved wire 
glass in a steel frame. As with other building elements, pene- 
trations or nonrated portions of doors and transoms must be 
upgraded or otherwise protected. 


Table 5.1 in Section V of the Appendix contains 41 entries 
of doors mounted in sound tight-fitting frames. Part 3.4 
below outlines one procedure for evaluating and possibly 
upgrading existing doors. 


ree 
FINAL EVALUATION AND DESIGN SOLUTION 


The final evaluation begins after the rehabilitation project 
has reached the final design stage and the choice is made to 
keep certain archaic materials and assemblies in the rehabili- 
tated building. The final evaluation process is essentially a 
more refined and detailed version of the preliminary evalua- 
tion. The specific fire resistance and flame spread require- 
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ments are determined for the project. This may involve local 
building and fire officials reviewing the preliminary evalua- 
tion as depicted in Figures | and 2 and the field drawings and 
notes. When necessary, provisions must be made to upgrade 
existing building elements to provide the required level of 
fire performance. 


There are several approaches to design solutions that can 
make possible the continued use of archaic materials and 
assemblies in the rehabilitated structure. The simplest case 
occurs when the materials and assembly in question are found 
within the Appendix Tables and the fire performance proper- 
ties satisfy code requirements. Other approaches must be 
used, though, if the assembly cannot be found within the 
Appendix or the fire performance needs to be upgraded. 
These approaches have been grouped into two classes: exper- 
imental and theoretical. 


3.1 
THE EXPERIMENTAL APPROACH 


If a material or assembly found in a building is not listed 
in the Appendix Tables, there are several other ways to evalu- 
ate fire performance. One approach is to conduct the appro- 
priate fire test(s) and thereby determine the fire-related 
properties directly. There are a number of laboratories in the 
United States which routinely conduct the various fire tests. 
A current list can be obtained by writing the Center for Fire 
Research, National Bureau of Standards, Washington, D.C. 
20234. 


The contract with any of these testing laboratories should 
require their observation of specimen preparation as well as 
the testing of the specimen. A complete description of where 
and how the specimen was obtained from the building, the 
transportation of the specimen, and its preparation for testing 
should be noted in detail so that the building official can be 
satisfied that the fire test is representative of the actual use. 


The test report should describe the fire test procedure and 
the response of the material or assembly. The laboratory usu- 
ally submits a cover letter with the report to describe the pro- 
visions of the fire test that were satisfied by the material or 
assembly under investigation. A building official will gener- 
ally require this cover letter, but will also read the report to 
confirm that the material or assembly complies with the code 
requirements. Local code officials should be involved in all 
phases of the testing process. 


The experimental approach can be costly and time con- 
suming because specimens must be taken from the building 
and transported to the testing laboratory. When a load bearing 
assembly has continuous reinforcement, the test specimen 
must be removed from the building, transported, and tested in 
one piece. However, when the fire performance cannot be 
determined by other means, there may be no alternative to a 
full-scale test. 


A “nonstandard” small-scale test can be used in special 
cases. Sample sizes need only be 10—25 square feet (0.93-2.3 


m’), while full-scale tests require test samples of either 100 or 
180 square feet (9.3 or 17 m’) in size. This small-scale test is 
best suited for testing nonload-bearing assemblies against 
thermal transmission only. 


3.2 
THE THEORETICAL APPROACH 


There will be instances when materials and assemblies in a 
building undergoing rehabilitation cannot be found in the 
Appendix Tables. Even where test results are available for 
more or less similar construction, the proper classification 
may not be immediately apparent. Variations in dimensions, 
loading conditions, materials, or workmanship may markedly 
affect the performance of the individual building elements, 
and the extent of such a possible effect cannot be evaluated 
from the tables. 


Theoretical methods being developed offer an alternative 
to the full-scale fire tests discussed above. For example, Sec- 
tion 4302(b) of the 1979 edition of the Uniform Building 
Code specifically allows an engineering design for fire resis- 
tance in lieu of conducting full-scale tests. These techniques 
draw upon computer simulation and mathematical modeling, 
thermodynamics, heat-flow analysis, and materials science to 
predict the fire performance of building materials and assem- 
blies. 


One theoretical method, known as the “Ten Rules of Fire 
Endurance Ratings,” was published by T. Z. Harmathy in the 
May, 1965 edition of Fire Technology. (35) Harmathy’s 
Rules provide a foundation for extending the data within the 
Appendix Tables to analyze or upgrade current as well as 
archaic building materials or assemblies. 


HARMATHY'S TEN RULES 


Rule 1: The “thermal’’ fire endurance of a construction 
consisting of a number of parallel layers is greater than the 
sum of the “thermal” fire endurances characteristic of the 
individual layers when exposed separately to fire. 


The minimum performance of an untested assembly can 
be estimated if the fire endurance of the individual compo- 
nents is known. Though the exact rating of the assembly can- 
not be stated, the endurance of the assembly is greater than 
the sum of the endurance of the components. 


When a building assembly or component is found to be 
deficient, the fire endurance can be upgraded by providing a 
protective membrane. This membrane could be a new layer of 
brick, plaster, or drywall. The fire endurance of this mem- 
brane is called the “finish rating.” Appendix Tables 1.5.1 and 
1.5.2 contain the finish ratings for the most commonly 
employed materials. (See also the notes to Rule 2). 


The test criteria for the finish rating is the same as for the 
thermal fire endurance of the total assembly: average tem- 
perature increases of 250°F (121°C) above ambient or 325°F 
(163°C) above ambient at any one place with the membrane 


1, The “thermal” fire endurance is the time at which the average temperature on the unexposed side of a construction exceeds its initial value by 250° when the 
other side is exposed to the “standard” fire specified by ASTM Test Method E-19. 
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being exposed to the fire. The temperature is measured at the 
interface of the assembly and the protective membrane. 


Rule 2; The fire endurance of a construction does not 
decrease with the addition of further layers. 


Harmathy notes that this rule is a consequence of the pre- 
vious rule. Its validity follows from the fact that the addi- 
tional layers increase both the resistance to heat flow and the 
heat capacity of the construction. This, in turn, reduces the 
rate of temperature rise at the unexposed surface. 


This rule is not just restricted to “thermal” performance 
but affects the other fire test criteria: direct flame passage, 
cotton waste ignition, and load bearing performance. This 
means that certain restrictions must be imposed on the mate- 
rials to be added and on the loading conditions. One restric- 
tion is that a new layer, if applied to the exposed surface, 
must not produce additional thermal stresses in the construc- 
tion, i.e., its thermal expansion characteristics must be similar 
to those of the adjacent layer. Each new layer must also be 
capable of contributing enough additional strength to the 
assembly to sustain the added dead load. If this requirement is 
not fulfilled, the allowable live load must be reduced by an 
amount equal to the weight of the new layer. Because of these 
limitations, this rule should not be applied without careful 
consideration. 


Particular care must be taken if the material added is a 
good thermal insulator. Properly located, the added insulation 
could improve the “thermal” performance of the assembly. 
Improperly located, the insulation could block necessary ther- 
mal transmission through the assembly, thereby subjecting 
the structural elements to greater temperatures for longer 
periods of time, and could cause premature structural failure 
of the supporting members. 


Rule 3: The fire endurance of constructions containing 
continuous air gaps or cavities is greater than the fire endur- 
ance of similar constructions of the same weight, but contain- 
ing no air gaps or cavities. 


By providing for voids in a construction, additional resis- 
tances are produced in the path of heat flow. Numerical heat 
flow analyses indicate that a 10 to 15 percent increase in fire 
endurance can be achieved by creating an air gap at the mid- 
plane of a brick wall. Since the gross volume is also increased 
by the presence of voids, the air gaps and cavities have a ben- 
eficial effect on stability as well. However, constructions 
containing combustible materials within an air gap may be 
regarded as exceptions to this rule because of the possible 
development of burning in the gap. 


There are numerous examples of this rule in the tables. For 
instance: 


Table 1.1.4; Item W-8-M-82: Cored concrete masonry, 
nominal 8 inch thick wall with one unit in wall thickness and 
with 62 percent minimum of solid material in each unit, load 
bearing (80 PSI). Fire endurance: 2'/, hours. 


Table 1.1.5; Item W-10-M-11: Cored concrete masonry, 
nominal 10 inch thick wall with two units in wall thickness 
and a 2-inch (51 mm) air space, load bearing (80 PSI). The 
units are essentially the same as item W-8-M-82. Fire endur- 
ance: 3'/, hours. . 
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These walls show 1 hour greater fire endurance by the 
addition of the 2-inch (51 mm) air space. 


Rule 4: The farther an air gap or cavity is located from the 
exposed surface, the more beneficial is its effect on the fire 
endurance. 


Radiation dominates the heat transfer across an air gap or 
cavity, and it is markedly higher where the temperature is 
higher. 

The air gap or cavity is thus a poor insulator if it is located 
in a region which attains high temperatures during fire expo- 
sure. 


Some of the clay tile designs take advantage of these fac- 
tors. The double cell design, for instance, ensures that there is 
a cavity near the unexposed face. Some floor/ceiling assem- 
blies have air gaps or cavities near the top surface and these 
enhance their thermal performance. 


Rule 5: The fire endurance of a construction cannot be 
increased by increasing the thickness of a completely 
enclosed air layer. 


Harmathy notes that there is evidence that if the thickness 
of the air layer is larger than about '/, inch (12.7 mm), the 
heat transfer through the air layer depends only on the tem- 
perature of the bounding surfaces, and is practically indepen- 
dent of the distance between them. This rule is not applicable 
if the air layer is not completely enclosed, i.e., if there is a 
possibility of fresh air entering the gap at an appreciable rate. 


Rule 6: Layers of materials of low thermal conductivity 
are better utilized on that side of the construction on which 
fire is more likely to happen. 


As in Rule 4, the reason lies in the heat transfer process, 
though the conductivity of the solid is much less dependent 
on the ambient temperature of the materials. The low thermal 
conductor creates a substantial temperature differential to be 
established across its thickness under transient heat flow con- 
ditions. This rule may not be applicable to materials undergo- 
ing physico-chemical changes accompanied by significant 
heat absorption or heat evolution. 


Rule 7: The fire endurance of asymmetrical constructions 
depends on the direction of heat flow. 


This rule is a consequence of Rules 4 and 6, as well as 
other factors. This rule is useful in determining the relative 
protection of corridors and walls enclosing an exit stairway 
from the surrounding spaces. In addition, there are often situ- 
ations where a fire is more likely, or potentially more severe, 
from one side or the other. 


Rule 8; The presence of moisture, if it does not result in 
explosive spalling, increases the fire endurance. 


The flow of heat into an assembly is greatly hindered by 
the release and evaporation of the moisture found within 
cementitious materials such as gypsum, Portland cement, or 
magnesium oxychloride. Harmathy has shown that the gain in 
fire endurance may be as high as 8 percent for each percent 
(by volume) of moisture in the construction. It is the moisture 
chemically bound within the construction material at the time 
of manufacture or processing that leads to increased fire 
endurance. There is no direct relationship between the rela- 
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tive humidity of the air in the pores of the material and the 
increase in fire endurance. 


Under certain conditions there may be explosive spalling 
of low permeability cementitious materials such as dense 
concrete. In general, one can assume that extremely old con- 
crete has developed enough minor cracking that this factor 
should not be significant. 


Rule 9; Load-supporting elements, such as beams, girders 
and joists, yield higher fire endurances when subjected to fire 
endurance tests as parts of floor, roof, or ceiling assemblies 
than they would when tested separately. 


One of the fire endurance test criteria is the ability of a 
load-supporting element to carry its design load. The element 
will be deemed to have failed when the load can no longer be 
supported. 


Failure usually results for two reasons. Some materials, 
particularly steel and other metals, lose much of their struc- 
tural strength at elevated temperatures. Physical deflection of 
the supporting element, due to decreased strength or thermal 
expansion, causes a redistribution of the load forces and 
stresses throughout the element. Structural failure often 
results because the supporting element is not designed to 
carry the redistributed load. 


Roof, floor, and ceiling assemblies have primary (e.g., 
beams) and secondary (e.g., floor joists) structural members. 
Since the primary load-supporting elements span the largest 
distances, their deflection becomes significant at a stage 
when the strength of the secondary members (including the 
roof or floor surface) is hardly affected by the heat. As the 
secondary members follow the deflection of the primary 
load-supporting element, an increasingly larger portion of the 
load is transferred to the secondary members. 


When load-supporting elements are tested separately, the 
imposed load is constant and equal to the design load 
throughout the test. By definition, no distribution of the load 
is possible because the element is being tested by itself. With- 
out any other structural members to which the load could be 
transferred, the individual elements cannot yield a higher fire 
endurance than they do when tested as parts of a floor, roof or 
ceiling assembly. 


Rule 10: The load-supporting elements (beams, girders, 
Joists, etc.) of a floor, roof, or ceiling assembly can be 
replaced by such other load-supporting elements which, 
when tested separately, yielded fire endurances not less than 
that of the assembly. 


This rule depends on Rule 9 for its validity. A beam or 
girder, if capable of yielding a certain performance when 
tested separately, will yield an equally good or better perfor- 
mance when it forms a part of a floor, roof, or ceiling assem- 
bly. It must be emphasized that the supporting element of one 
assembly must not be replaced by the supporting element of 
another assembly if the performance of this latter element is 
not known from a separate (beam) test. Because of the load- 
reducing effect of the secondary elements that results from a 
test performed on an assembly, the performance of the sup- 


porting element alone cannot be evaluated by simple arithme- 
tic. This rule also indicates the advantage of performing 
separate fire tests on primary load-supporting elements. 


ILLUSTRATION OF HARMATHY’S RULES 


Harmathy provided one schematic figure which illustrated 
his Rules.' It should be useful as a quick reference to assist in 
applying his Rules. 


EXAMPLE APPLICATION OF HARMATHY’S RULES 


The following examples, based in whole or in part upon 
those presented in Harmathy’s paper (35), show how the 
Rules can be applied to practical cases. 


Example 1 
Problem 


A contractor would like to keep a partition which consists of 
a 3°/, inch (95 mm) thick layer of red clay brick, a 1'/, inch 
(32 mm) thick layer of plywood, and a */, inch (9.5 mm) thick 
layer of gypsum wallboard, at a location where 2-hour fire 
endurance is required. Is this assembly capable of providing a 
2-hour protection? 


Solution 
(1) This partition does not appear in the Appendix Tables. 


(2) Bricks of this thickness yield fire endurances of 
approximately 75 minutes (Table 1.1.2, Item W-4-M- 
2). 


(3) The 1'/, inch (32 mm) thick plywood has a finish rat- 
ing of 30 minutes. 


(4) The */, inch (9.5 mm) gypsum wallboard has a finish 
rating of 10 minutes. 


(5) Using the recommended values from the tables and 
applying Rule 1, the fire endurance (FI) of the assem- 
bly is larger than the sum of the individual layers, or 


FI > 75 +30+ 10=115 minutes 
Discussion 


This example illustrates how the Appendix Tables can be uti- 
lized to determine the fire resistance of assemblies not explic- 
itly listed. 


Example 2 
Problem 


(1) A number of buildings to be rehabilitated have the 
same type of roof slab which is supported with differ- 
ent structural elements. 


(2) The designer and contractor would like to determine 
whether or not this roof slab is capable of yielding a 2- 
hour fire endurance. According to a rigorous interpre- 
tation of ASTM E119, however, only the roof assem- 
bly, including the roof slab as well as the cover and 
the supporting elements, can be subjected to a fire test. 


1. Reproduced from the May 1065 Fire Technology (Vol. 1, No. 2). Copyright National Fire Protection Association, Boston. Reproduced by permission. 
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Therefore, a fire endurance classification cannot be 
issued for the slabs separately. 


(3) The designer and contractor believe this slab will 
yield a 2-hour fire endurance even without the cover, 
and any beam of at least 2-hour fire endurance will 
provide satisfactory support. Is it possible to obtain a 
classification for the slab separately? 


Solution 
(1) The answer to the question is yes. 


(2) According to Rule 10 it is not contrary to common 
sense to test and classify roofs and supporting ele- 
ments separately. Furthermore, according to Rule 2, if 
the roof slabs actually yield a 2-hour fire endurance, 
the endurance of an assembly, including the slabs, 
cannot be less than 2 hours. 


(3) The recommended procedure would be to review the 
tables to see if the slab appears as part of any tested 
roof or floor/ceiling assembly. The supporting system 
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can be regarded as separate from the slab specimen, 
and the fire endurance of the assembly listed in the 
table is at least the fire endurance of the slab. There 
would have to be an adjustment for the weight of the 
roof cover in the allowable load if the test specimen 
did not contain a cover. 


(4) The supporting structure or element would have to 
have at least a 2-hour fire endurance when tested sepa- 
rately. 


Discussion 
If the tables did not include tests on assemblies which con- 
tained the slab, one procedure would be to assemble the roof 


slabs on any convenient supporting system (not regarded as 
part of the specimen) and to subject them to a load which, 


_ besides the usually required superimposed load, includes 


some allowances for the weight of the cover. 
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Example 3 
Problem 


A steel-joisted floor and ceiling assembly is known to have 
yielded a fire endurance of 1 hour and 35 minutes. At a cer- 
tain location, a 2-hour endurance is required. What is the 
most economical way of increasing the fire endurance by at 
least 25 minutes? 


Solution 


(1) The most effective technique would be to increase the 
ceiling plaster thickness. Existing coats of paint would 
have to be removed and the surface properly prepared 
before the new plaster could be applied. Other materi- 
als (e.g., gypsum wallboard) could also be considered. 


(2) There may be other techniques based on other princi- 
ples, but an examination of the drawings would be 
necessary. 


Discussion 
(1) The additional plaster has at least three effects: 


a) The layer of plaster is increased and thus there is a 
gain of fire endurance (Rule 1). 


b) There is a gain due to shifting the air gap farther 
from the exposed surface (Rule 4). 


c) There is more moisture in the path of heat flow to 
the structural elements (Rules 7 and 8). 


(2) The increase in fire endurance would be at least as 
large as that of the finish rating for the added thick- 
ness of plaster. The combined effects in (1) above 
would further increase this by a factor of 2 or more, 
depending upon the geometry of the assembly. 


Example 4 
Problem 


The fire endurance of item W-10-M-I in Table 1.1.5 is 4 
hours. This wall consists of two 3°/, inch (95 mm) thick lay- 
ers of structural tiles separated by a 2-inch (51 mm) air gap 
and */, inch (19 mm) Portland cement plaster or stucco on 
both sides. If the actual wall in the building is identical to 
item W-10-M-1 except that it has a 4-inch (102 mm) air gap, 
can the fire endurance be estimated at 5 hours? 


Solution 


The answer to the question is no for the reasons contained in 
Rule 5. 


Example 5 
Problem 


In order to increase the insulating value of its precast roof 
slabs, a company has decided to use two layers of different 
concretes. The lower layer of the slabs, where the strength of 
the concrete is immaterial (all the tensile load is carried by 
the steel reinforcement), would be made with a concrete of 
low strength but good insulating value. The upper layer, 
where the concrete is supposed to carry the compressive load, 
would remain the original high strength, high thermal con- 


ductivity concrete. How will the fire endurance of the slabs 
be affected by the change? 


Solution 
The effect on the thermal fire endurance is beneficial: 


(1) The total resistance to heat flow of the new slabs has 
been increased due to the replacement of a layer of 
high thermal conductivity by one of low conductivity. 


(2) The layer of low conductivity is on the side more 
likely to be exposed to fire, where it is more effec- 
tively utilized according to Rule 6. The layer of low 
thermal conductivity also provides better protection 
for the steel reinforcement, thereby extending the time 
before reaching the temperature at which the creep of 
steel becomes significant. 


3.3 
“THICKNESS DESIGN” STRATEGY 


The “thickness design” strategy is based upon Harmathy’s 
Rules 1 and 2. This design approach can be used when the 
construction materials have been identified and measured, but 
the specific assembly cannot be located within the tables. The 
tables should be surveyed again for thinner walls of like 
material and construction detail that have yielded the desired 
or greater fire endurance. If such an assembly can be found, 
then the thicker walls in the building have more than enough 
fire resistance. The thickness of the walls thus becomes the 
principal concern. 


This approach can also be used for floor/ceiling assem- 
blies, except that the thickness of the cover' and the slab 
become the central concern. The fire resistance of the 
untested assembly will be at least the fire resistance of an 
assembly listed in the table having a similar design but with 
less cover and/or thinner slabs. For other structural elements 
(e.g., beams and columns), the element listed in the table 
must also be of a similar design but with less cover thickness. 


3.4 
EVALUATION OF DOORS 


A separate section on doors has been included because the 
process for evaluation presented below differs from those 
suggested previously for other building elements. The impact 
of unprotected openings or penetrations in fire resistant 
assemblies has been detailed in Part 2.3 above. It is sufficient 
to note here that openings left unprotected will likely lead to 
failure of the barrier under actual fire conditions. 


For other types of building elements (e.g., beams, col- 
umns), the Appendix Tables can be used to establish a mini- 
mum level of fire performance. The benefit to rehabilitation 
is that the need for a full-scale fire test is then eliminated. For 
doors, however, this cannot be done. The data contained in 
Appendix Table 5.1, Resistance of Doors to Fire Exposure, 
can only provide guidance as to whether a successful fire test 
is even feasible. 


1. Cover: the protective layer or membrane of material which slows the flow of heat to the structural elements. 
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For example, a door required to have | hour fire resistance 
is noted in the tables as providing only 5 minutes. The likeli- 
hood of achieving the required 1 hour, even if the door is 
upgraded, is remote. The ultimate need for replacement of the 
doors is reasonably clear, and the expense and time needed 
for testing can be saved. However, if the performance docu- 
mented in the table is near or in excess of what is being 
required, then a fire test should be conducted. The test docu- 
mentation can then be used as evidence of compliance with 
the required level of performance. 


The table entries cannot be used as the sole proof of per- 
formance of the door in question because there are too many 
unknown variables which could measurably affect fire per- 
formance. The wood may have dried over the years; coats of 
flammable varnish could have been added. Minor deviations 
in the internal construction of a door can result in significant 
differences in performance. Methods of securing inserts in 
panel doors can vary. The major non-destructive method of 
analysis, an x-ray, often cannot provide the necessary detail. 
It is for these, and similar reasons, that a fire test is still felt to 
be necessary. 


It is often possible to upgrade the fire performance of an 
existing door. Sometimes, “as is” and modified doors are 
evaluated in a single series of tests when failure of the 
unmodified door is expected. Because doors upgraded after 


ORIGINAL 


MODIFIED 


eee VI 


an initial failure must be tested again, there is a potential sav- 
ings of time and money. 


The most common problems encountered are plain glass, 
panel inserts of insufficient thickness, and improper fit of a 
door in its frame. The latter problem can be significant 
because a fire can develop a substantial positive pressure, and 
the fire will work its way through otherwise innocent-looking 
gaps between door and frame. 


One approach to solving these problems is as follows. The 
plain glass is replaced with approved or listed wire glass in a 
steel frame. The panel inserts can be upgraded by adding an 
additional layer of material. Gypsum wallboard is often used 
for this purpose. Intumescent paint applied to the edges of the 
door and frame will expand when exposed to fire, forming an 
effective seal around the edges. This seal, coupled with the 
generally even thermal expansion of a wood door in a wood 
frame, can prevent the passage of flames and other fire gases. 
Figure 3 below illustrates these solutions. 


Because the interior construction of a door cannot be 
determined by a visual inspection, there is no absolute guar- 
antee that the remaining doors are identical to the one(s) 
removed from the building and tested. But the same is true for 
doors constructed today, and reason and judgment must be 
applied. Doors that appear identical upon visual inspection 
can be weighed. If the weights are reasonably close, the doors 


yu 


GLASS 


WOOD FRAME 


GLASS (WIRED) 
RATED METAL FRAME 


ae 


THRU BOLTS 
INTUMESCENT PAINT 


oe 


B A 
GYPSUM WALLBOARD 
OAK BATTEN 
B MODIFIED peer 
LA 
TEST DOOR INTUMESCENT. 
For SI: 1 inch = 25.4 mm. 
FIGURE 3 


MODIFICATION DETAILS 
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can be assumed to be identical and therefore provide the same 
level of fire performance. Another approach is to fire test 
more than one door or to dismantle doors selected at random 
to see if they had been constructed in the same manner. Orig- 
inal building plans showing door details or other records 
showing that doors were purchased at one time or obtained 
from a single supplier can also be evidence of similar con- 
struction. 


More often though, it is what is visible to the eye that is 
most significant. The investigator should carefully check the 
condition and fit of the door and frame, and for frames out of 
plumb or separating from the wall. Door closers, latches, and 
hinges must be examined to see that they function properly 
and are tightly secured. If these are in order and the door and 
frame have passed a full-scale test, there can be a reasonable 
basis for allowing the existing doors to remain. 


4 
SUMMARY 


This section summarizes the various approaches and 
design solutions discussed in the preceding sections of the 
guideline. The term “structural system” includes: frames, 
beams, columns, and other structural elements. “Cover” is a 
protective layer(s) of materials or membrane which slows the 
flow of heat to the structural elements. It cannot be stressed 
too strongly that the fire endurance of actual building ele- 
ments can be greatly reduced or totally negated by removing 
part of the cover to allow pipes, ducts, or conduits to pass 
through the element. This must be repaired in the rehabilita- 
tion process. 


The following approaches shall be considered equivalent. 


4.1 The fire resistance of a building element can be estab- 
lished from the Appendix Tables. This is subject to the fol- 
lowing limitations: 


The building element in the rehabilitated building shall be 
constructed of the same materials with the same nominal 
dimensions as stated in the tables. 


All penetrations in the building element or its cover for 
services such as electricity, plumbing, and HVAC shall be 
packed with noncombustible cementitious materials and 
so fixed that the packing material will not fall out when it 
loses its water of hydration. 


The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thickness 
of all components, particularly covers and floor slabs, is 
maintained. 


This approach essentially follows the approach taken by 
model building codes. The assembly must appear in a table 
either published in or accepted by the code for a given fire- 
resistance rating to be recognized and accepted. 


4.2 The fire resistance of a building element which does not 
explicitly appear in the Appendix Tables can be established if 
one or more elements of same design but different dimen- 
sions have been listed in the tables. For walls, the existing 
element must be thicker than the one listed. For floor/ceiling 
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assemblies, the assembly listed in the table must have the 
same or less cover and the same or thinner slab constructed of 
the same material as the actual floor/ceiling assembly. For 
other structural elements, the element listed in the table must 
be of a similar design but with less cover thickness. The fire 
resistance in all instances shall be the fire resistance recom- 
mended in the table. This is subject to the following limita- 
tions: 


The actual element in the rehabilitated building shall be 
constructed of the same materials as listed in the table. 
Only the following dimensions may vary from those spec- 
ified: for walls, the overall thickness must exceed that 
specified in the table; for floor/ceiling assemblies, the 
thickness of the cover and the slab must be greater than, or 
equal to, that specified in the table; for other structural ele- 
ments, the thickness of the cover must be greater than that 
specified in the table. 


All penetrations in the building element or its cover for 
services such as electricity, plumbing, or HVAC shall be 
packed with noncombustible cementitious materials and 
so fixed that the packing material will not fall out when it 
loses its water of hydration. 


The effects of age and wear and tear shall be repaired so 
that the building element is sound and the original thick- 
ness of all components, particularly covers and floor slabs, 
is maintained. 


This approach is an application of the “thickness design” 
concept presented in Part 3.3 of the guideline. There should 
be many instances when a thicker building element was uti- 
lized than the one listed in the Appendix Tables. This guide- 
line recognizes the inherent superiority of a thicker design. 
Note: “thickness design” for floor/ceiling assemblies and 
structural elements refers to cover and slab thickness rather 
than total thickness. 


The “thickness design” concept is essentially a special 
case of Harmathy’s Rules (specifically Rules 1 and 2). It 
should be recognized that the only source of data is the 
Appendix Tables. If other data are used, it must be in connec- 
tion with the approach below. 


4.3 The fire resistance of building elements can be estab- 
lished by applying Harmathy’s Ten Rules of Fire Resistance 
Ratings as set forth in Part 3.2 of the guideline. This is subject 
to the following limitations: 


The data from the tables can be utilized subject to the lim- 
itations in 4.2 above. 


Test reports from recognized journals or published papers 
can be used to support data utilized in applying Harma- 
thy’s Rules. 


Calculations utilizing recognized and well established 
computational techniques can be used in applying Harma- 
thy’s Rules. These include, but are not limited to, analysis 
of heat flow, mechanical properties, deflections, and load 
bearing capacity. 
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APPENDIX 


INTRODUCTION 


The fire-resistance tables that follow are.a part of Resource A and provide a tabular form of assigning fire-resistance ratings to 


various archaic building elements and assemblies. 


These tables for archaic materials and assemblies do for archaic materials what Tables 721.1(1) through 721.1(3) of the Califor- 
nia Building Code do for more modern building elements and assemblies. The fire-resistance tables of Resource A should be 
used as described in the “Purpose and Procedure” that follows the table of contents for these tables. 


RESOURCE A TABLE OF CONTENTS 


Purpose and Procedure 


Section I—Walls 


RESOURCE A-19 


Ea Masonry 0 in. to less than 4 in. thick RESOURCE A-20 
Hitz Masonry 4 in. to less than 6 in. thick RESOURCE A-23 
Lilk3 Masonry 6 in. to less than 8 in. thick RESOURCE A-30 
1.1.4 Masonry 8 in. to less than 10 in. thick RESOURCE A-35 
Wales Masonry 10 in. to less than 12 in. thick RESOURCE A-43 
1.1.6 Masonry 12 in. to less than 14 in. thick RESOURCE A-47 
1.1.7 Masonry 14 in. or more thick RESOURCE A-S53 
Leh Metal Frame 0 in. to less than 4 in. thick RESOURCE A-56 
L2,2 Metal Frame 4 in. to less than 6 in. thick RESOURCE A-60 
ee} Metal Frame 6 in. to less than 8 in. thick RESOURCE A-62 
1.2.4 Metal Frame 8 in. to less than 10 in. thick RESOURCE A-63 
E34 Wood Frame 0 in. to less than 4 in. thick RESOURCE A-64 
hee Wood Frame 4 in. to less than 6 in. thick RESOURCE A-65 
13.3 Wood Frame 6 in. to less than 8 in. thick RESOURCE A-73 
1.4.1 Miscellaneous Materials 0 in. to less than 4 in. thick RESOURCE A-73 
1.4.2 Miscellaneous Materials 4 in. to less than 6 in. thick RESOURCE A-74 
hese alt Finish Ratings—Inorganic Materials Thickness RESOURCE A-75 
re 9) Finish Ratings—Organic Materials Thickness RESOURCE A-76 
Section 11—Columns 

pe OM Reinforced Concrete Minimum Dimension 0 in. to less than 6 in. RESOURCE A-77 
Ze Reinforced Concrete Minimum Dimension 10 in. to less than 12 in. © RESOURCE A-78 
BANS Reinforced Concrete Minimum Dimension 12 in. to less than 14 in. RESOURCE A-81 
2.1.4 Reinforced Concrete Minimum Dimension 14 in. to less than 16 in. RESOURCE A-82 
Zola Reinforced Concrete Minimum Dimension 16 in. to less than 18 in. RESOURCE A-83 
2ai6 Reinforced Concrete Minimum Dimension 18 in. to less than 20 in. © RESOURCE A-85 
wlF Reinforced Concrete Minimum Dimension 20 in. to less than 22 in. RESOURCE A-86 
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2.1.8 Hexagonal Reinforced Concrete Minimum Dimension 12 in. to less than 14 in. © RESOURCE A-87 & 
2.1.9 Hexagonal Reinforced Concrete Minimum Dimension 14 in. to less than 16 in. RESOURCE A-88 
2.1510 Hexagonal Reinforced Concrete Diameter—16 in. to less than 18 in. RESOURCE A-88 
2.telt Hexagonal Reinforced Concrete Diameter—20 in. to less than 22 in. RESOURCE A-88 
22 Round Cast Iron Columns Minimum Dimension RESOURCE A-89 
2.3 Steel—Gypsum Encasements Minimum Area of Solid Material RESOURCE A-90 
2.4 Timber Minimum Dimension RESOURCE A-91 
Biel Steel/Concrete Encasements Minimum Dimension less than 6 in. RESOURCE A-91 
DV! Steel/Concrete Encasements Minimum Dimension 6 in. to less than 8 in. RESOURCE A-92 
PLES Steel/Concrete Encasements Minimum Dimension 8 in. to less than 10 in. RESOURCE A-93 
2.5.1.4 Steel/Concrete Encasements Minimum Dimension 10 in. to less than 12 in. RESOURCE A-95 
onsale Steel/Concrete Encasements Minimum Dimension 12 in. to less than 14 in. RESOURCE A-99 
2.5.1.6 Steel/Concrete Encasements Minimum Dimension 14 in. to less than 16 in. RESOURCE A-101 
25AF Steel/Concrete Encasements Minimum Dimension 16 in. to less than 18 in. RESOURCE A-103 
252.1 Steel/Brick and Block Encasements Minimum Dimension 10 in. to less than 12 in. RESOURCE A-103 
PEI Steel/Brick and Block Encasements Minimum Dimension 12 in. to less than 14 in. RESOURCE A-104 
2192.3 Steel/Brick and Block Encasements Minimum Dimension 14 in. to less than 16 in. RESOURCE A-104 
PA pola dy Steel/Plaster Encasements Minimum Dimension 6 in. to less than 8 in. RESOURCE A-105 
/ sess ee Steel/Plaster Encasements Minimum Dimension 8 in. to less than 10 in. RESOURCE A-105 
2.5.4.1 Steel/Miscellaneous Encasements Minimum Dimension 6 in. to less than 8 in. RESOURCE A-105 
i de Steel/Miscellaneous Encasements Minimum Dimension 8 in. to less than 10 in. RESOURCE A-106 
2.5.4.3 Steel/Miscellaneous Encasements Minimum Dimension 10 in, to less than 12 in, RESOURCE A-106 
2.5.4.4 Steel/Miscellaneous Encasements Minimum Dimension 12 in. to less than 14 in. RESOURCE A-106 


Section I1I—Floor/Ceiling Assemblies 


3.1 Reinforced Concrete Assembly Thickness RESOURCE A-107 
52 Steel Structural Elements Membrane Thickness RESOURCE A-113 
nPe] Wood Joist Membrane Thickness RESOURCE A-119 
3.4 Hollow Clay Tile with Reinforced Concrete Membrane Thickness RESOURCE A-123 


Section IV—Beams 


4.1.1 Reinforced Concrete Depth—10 in. to less than 12 in. RESOURCE A-126 
4.1.2 Reinforced Concrete Depth—12 in. to less than 14 in. RESOURCE A-129 
4.1.3 Reinforced Concrete Depth—14 in. to less than 16 in. RESOURCE A-131 
4,2.1 Reinforced Concrete/Unprotected Depth—10 in. to less than 12 in. RESOURCE A-132 
4.2.2 Steel/Concrete Protection Depth—10 in. to less than 12 in. RESOURCE A-132 


Section V—Doors . € 


5.1 Resistance of Doors to Fire Exposure Thickness RESOURCE A-133 
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Yy PURPOSE AND PROCEDURE 


The tables and histograms which follow are to be used 
only within the analytical framework detailed in the main 
body of this guideline. 


Histograms precede any table with 10 or more entries. The 
use and interpretation of these histograms is explained in Part 
2 of the guideline. The tables are in a format similar to that 
found in the model building codes. The following example, 
taken from an entry in Table 1.1.2, best explains the table for- 
mat. 


1. Item Code: The item code consists of a four place 
series in the general form w-x-y-z in which each 
member of the series denotes the following: 


w = Type of building element (e.g., W=Walls; 
F=Floors, etc.) 


x = The building element thickness rounded down 
to the nearest l-inch increment (e.g., 4°/, 
inches is rounded off to 4 inches) 


y = The general type of material from which the 
building element is constructed (e.g., 
M=Masonry; W=Wood, etc.) 


z = The item number of the particular building 
element in a given table 


The item code shown in the example W-4-M-50 
denotes the following: 


>) ~ We= Wall, as the building element 


4 = Wall thickness in the range of 4 inches (102 
mm) to less than 5 inches (127 mm) 


M = Masonry construction 
50= The 50th entry in Table 1.1.2 


2. The specific name or heading of this column identifies 
the dimensions which, if varied, has the greatest 
impact on fire resistance. The critical dimension for 
walls, the example here, is thickness. It is different for 
other building elements (e.g., depth for beams; mem- 
brane thickness for some floor/ceiling assemblies), 
The table entry is the named dimension of the building 
element measured at the time of actual testing to 
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PERFORMANCE REFERENCE NUMBER 


REC. 
PRE- Post- | NOTES | yours 
LOAD | TIME | piys.go | BMS-92| pys-go vores 


pve farmm) ff ; ; C 


THICKNESS CONSTRUCTION DETAILS 
Core: structural clay tile, See notes 12, 
W-4-M-50 AP it 16, 21; Facings on unexposed side 
only, see note 18 


within +'/, inch (3.2 mm) tolerance. The thickness tab- 
ulated includes facings where facings are a part of the 
wall construction. 


Construction Details: The construction details provide 
a brief description of the manner in which the building 
element was constructed. 


Performance: This heading is subdivided into two col- 
umns. The column labeled “Load” will either list the 
load that the building element was subjected to during 
the fire test or it will contain a note number which will 
list the load and any other significant details. If the 
building element was not subjected to a load during 
the test, this column will contain “n/a,” which means 
“not applicable.” 


The second column under performance is labeled 
“Time” and denotes the actual fire endurance time 
observed in the fire test. 


Reference Number: This heading is subdivided into 
three columns: Pre-BMS-92; BMS-92; and Post- 
BMS-92. The table entry under this column is the 
number in the Bibliography of the original source ref- 
erence for the test data. 


Notes: Notes are provided at the end of each table to 
allow a more detailed explanation of certain aspects of 
the test. In certain tables the notes given to this col- 
umn have also been listed under the “Construction 
Details” and/or “Load” columns. 


Rec Hours: This column lists the recommended fire 
endurance rating, in hours, of a building element. In 
some cases, the recommended fire endurance will be 
less than that listed under the “Time” column. In no 
case is the “Rec Hours” greater than given in the 
“Time” column. 
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SECTION | - WALLS 8 


FIGURE 1.1.1 
MASONRY WALLS 
0” TO LESS THAN 4” THICK 


NUMBER OF The number in each box is 
ASSEMBLIES keyed to the last number in the 
Item Code column in the Table. 
For example: 
10 
W-3- 
5 
14 
13 
Ta tS 


8 | 22 6 
nf ela [2 e 


0 1 2 3 4 
FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.1.1 
MASONRY WALLS 
0” TO LESS THAN 4” THICK 


PERFORMANCE REFERENCE NUMBER 
ITEM | THICKNESS CONSTRUCTION DETAILS NOTES ORES: 
a foe) me Sot ae 
W-2-Mel a7 Solid partition; */,” gypsum plank- 10’ x 1'6”; */,” NIA ir. 
$ plus gypsum plaster each side. 22 min. 


Concrete block (18” x 9” x 3”) of fuel ash, Port- 

W-3-M-2 an land cement and plasticizer; cement/sand mor-| N/A 2 hrs. 
iS Re ee 
mortar. 


Magnesium oxysulfate wood fiber blocks; 
W-3-M-5 3” 2 thick, ee in Portland cement-lime mortar; N/A ne 1 4 1 
Facings: '/,” of 1:3 sanded gypsum plaster on 
both sides. 
Magnesium oxysulfate bound wood fiber 
W-3-M-6 ae N/A | 2 hrs. 1 4 2 ® 


blocks; 3” thick; laid in Portland cement-lime 
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mortar; Facings: '/,” of 1:3 sanded gypsum plas- 
ter on both sides. 


(continued) 
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TABLE 1.1.1—continued 
MASONRY WALLS 
0” TO LESS THAN 4” THICK 


aa =a 
THICKNESS CONSTRUCTION DETAILS NOTES : 
CODE PRE- POST- 
Clay tile; Ohio fire clay; single cell thick; Face plas- The f 
W-3-M-7 ae ter: °/.” (both sides) 1:3 sanded gypsum; Design “E,”|} N/A ma 2 
ee Wee 6 min. 
Construction “A. 
Clay tile; Illinois surface clay; single cell thick; Face fhe 
W-3-M-8 a} plaster: °/,” (both sides) 1:3 sanded gypsum; Design} N/A 
eA 3 ds EA 1 min 
A,” Construction “E. 
i Clay tile; Illinois surface clay; single cell thick; S diyel ba 
1s an No face plaster; Design “A,” Construction “C.” a ae 12, 39 
8” x 47/,” glass blocks; weight 4 Ibs. each; Portland 
W-3-M-10 a cement-lime mortar; horizontal mortar joints N/A | 15 min. 
reinforced with metal lath. 
3-Mel1 Core: structural clay tile; see Notes 14, 18, 13; N/A | 10 min. 5, 11,26 
No facings. 
3-M-12 Core: structural clay tile; see Notes 14, 19, 23; N/A |20 min. 5, 11,26 
No facings. 
3-M-13 35), Core: structural clay tile; see Notes 14, 18, 23; N/A |20 min. 5, 11,26 
_ | Facings: unexposed side; see Note 20. 
3-M-14 38/4" Core: structural clay tile; see Notes 14, 19, 23; N/A {20 min. 5, 11,26 ', 
Facings: unexposed side only; see Note 20. 
Core: clay structural tile; see Notes 14, 18, 23; 
= 35 a ’ b) ’ ’ 
a a 2 Facings: side exposed to fire; see Note 20. win s0min.f = | || Bo Bs = 
W-3-M-16 38), Core: clay structural tile; see Notes 14, 19, 23; N/A perp s 5, 11,26 


Facings: side exposed to fire; see Note 20. 


W-2-M-17 ea nae a 2” thick solid | 2” thick solid gypsum blocks; see Note 27. blocks; see Note 27. N/A Libr. | 


” 0, 
W-3-M-18 Core: 3” thick gypsum blocks 70% solid; see Note J NA 
No facings. 
W-3-M-19 3” Core: hollow concrete units; see Notes 29, 35, 36, 38; Aes Wt he. 1 7 \ 
No facings. 
W-3-M-20 Core: hollow concrete units; see Notes 28, 35, 36, 37, NIA Lhe, 
38; No facings. 


Core: hollow concrete units; see Notes 28, 35, 36, 37 
38; Facings: one side; see Note 37. 


W-3-M-21 hy 4 


For SI; 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, °C = [(°F) - 32]/1.8. 

Notes: 

1. Failure mode—flame thru. 

2. Passed 2-hour fire test (Grade “C” fire res. - British). 

3. Passed hose stream test. 

4, Tested at NBS under ASA Spec. No. A2-1934. As nonload bearing partitions. 

5. Tested at NBS under ASA Spec. No. 42-1934 (ASTM C19-33) except that hose stream testing where carried was run on test specimens exposed for full test 
duration, not for a reduced period as is contemporarily done. 

6. Failure by thermal criteria—maximum temperature rise 325°F. 

7. Hose stream failure. 

8. Hose stream—pass. 

9 

0 

1 


[Na || 


CS ae 


Core: hollow concrete units; see Notes 29, 35, 36, 38: 
Facings: one side, see Note 37. 


. Specimen removed prior to any failure occurring. 

. Failure mode—collapse. 

. For clay tile walls, unless the source or density of the clay can be positively identified or determined, it is suggested that the lowest hourly rating for the fire 
endurance of a clay tile partition of that thickness be followed. Identified sources of clay showing longer fire endurance can lead to longer time 
recommendations. 


(continued) 
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WZ, 
13. 
14. 
15; 
16. 
NG 
18. 
19, 
20. 
ae 
Ben 
Pah 
24. 
By 
26. 
PMR 
28. 
29. 
30. 
Si 
32: 
SRY 
34. 
BD: 
36. 
Bik 
38. 
39. 


TABLE 1.1.1—continued 
MASONRY WALLS 
0” TO LESS THAN 4” THICK 


See appendix for construction and design details for clay tile walls. 
Load: 80 psi for gross wall area. 

One cell in wall thickness. 

Two cells in wall thickness. 

Double shells plus one cell in wall thickness. 


One cell in wall thickness, cells filled with broken tile, crushed stone, slag cinders or sand mixed with mortar. 


Dense hard-burned clay or shale tile. 

Medium-burned clay tile. 

Not less than */, inch thickness of 1:3 sanded gypsum plaster. 

Units of not less than 30 percent solid material. 

Units of not less than 40 percent solid material. 

Units of not less than 50 percent solid material. 

Units of not less than 45 percent solid material. 

Units of not less than 60 percent solid material. 

All tiles laid in Portland cement-lime mortar. 

Blocks laid in 1:3 sanded gypsum mortar voids in blocks not to exceed 30 percent. 
Units of expanded slag or pumice aggregate. 

Units of crushed limestone, blast furnace, slag, cinders and expanded clay or shale. 


Units of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 


Units of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
Unit at least 49 percent solid. 

Unit at least 62 percent solid. 

Unit at least 65 percent solid. 

Unit at least 73 percent solid. 

Ratings based on one unit and one cell in wall thickness. 

Minimum of '/, inch—1:3 sanded gypsum plaster. 

Nonload bearing. 

See Clay Tile Partition Design Construction drawings below. 


DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS THE FOUR TYPES OF CONSTRUCTION USED 
. IN FIRE-TEST PARTITIONS 
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‘) } FIGURE 1.1.2 
/ MASONRY WALLS 
4” TO LESS THAN 6” THICK 
NUMBER OF 
ASSEMBLIES 
15 
The number in each box is 
keyed to the last number in the 
10 tem Code column in the Table. 
For example: 
W-5-M(408) 
5 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.1.2 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


THICKNESS CONSTRUCTION DETAILS PRE. PosT. | NOTES 
coD 
Solid 3” thick, gypsum blocks laid in 1:3 sanded gyp- 
W-4-M-1 4” sum mortar; Facings: '/,” of 1:3 sanded gypsum plaster] N/A | 2 hrs. 1 2 
(both sides), 
W-4-M-2 4” Solid clay or shale brick. nA | | we ee Ge, 
15 min 
W-4-M-3 4” | Concrete; No facings. NY eek I I 1, 
30 min. 
W-4-M-4 4” Clay tile; ee auntace clay; single eel thick; No face N/A 125 min. 9 |3e7, 36) 84f 
plaster; Design “B,” Construction “C. 
W-4-M-5 4” | Solid sand-lime brick. nia | 2 Bt Th 
45 min. 
Solid wall; 3” thick block; '/,” plaster each side; 17°/,” at 
W-4-M-6 td x 8°/,” x 4” “Breeze Blocks”; Portland aeanventivand N/A caie 
mortar. 
iy Concrete (4020 psi); Reinforcement: vertical 2 hrs. 
Wee? zontal '/,”; 6” 6” grid. wa | min. 
‘ Concrete wall (4340 psi crush); reinforcement '/,” 1 hr, 3 
-4-M- ; ; ?/ 
WateMes diameter rebar on 8” centers (vertical and horizontal). ac 40 min. ? is 


(continued) 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.2—continued ‘ 
MASONRY WALLS | 
4” TO LESS THAN 6” THICK 


= [PERFORMANCE] REFERENCE NUMBER | 
THICKNESS CONSTRUCTION DETAILS SRR eee NOTES 
Str LOAD| TIME | 5ms-92 BMS-92 


47/,.” x 2°/,” cellular fletton brick (1873 psi) with '/,” Vir 
W-4-M-9 “a Ree sand mortar; bricks are U-shaped yielding hollow cover} N/A . 7 2 17; 
Wy Any: ; ; 25 min. 
(approx. 2” x 4”) in final cross-section configuration. 
W-4-M-11 4'/,’ x 2'/,” London stock (683 psi) brick; '/,” grout. 4 an ee Ea 
] A 1 “" . . = . , . . 
W-4-M-12 4h," " : ‘ x 2'/,” Leicester red, wire-cut brick (4465 psi) in N/A 1 hr. 7 1/, 
/,” sand mortar. 56 min. 
W-4-M-13 4'/,” x 2'/,” stairfoot brick (7527 psi) '/,” sand mortar. i ee Bor ea 
W-4-M-15 4'/,” x 2'/,” concrete brick (2527 psi) '/,” sand mortar. i me ie. SL ee 


4” thick clay tile; Ohio fire clay; single cell thick; No 
W-4-M-16 4” plaster exposed face; '/,” 1:2 gypsum back face; Design] N/A | 31 min. 2 |3-6,36| '/, 

“F,” Construction “S.” 

4” thick clay tile; Ohio fire clay; single cell thick; Plas- 3-5, 8, 
W-4-M-17 Ae” ter exposed face; '/,” 1:2 sanded gypsum; Back Face: 50 min, 36 

none; Construction “S,” Design “F.” 

eat hi ike 7 

Wolves | 4-M-18 pane | iy” Core: solid sand-lime brick; '/,” sanded gypsum plaster 1, kai 


Pe ate on both sides. 


W-4-M-19 Ayn Core: solid sand-lime brick; '/,” sanded gypsum plaster] 80 | 2 hrs. 1 Lit | 2 
: facings on both sides. psi | 30 min. : 4 
. 4 lj) . 
W-4-M-20 4," Core: concrete brick /,” of 1:3 sanded gypsum plaster 80 > hrs. 1 Ll 3 
facings on both sides. psi 
W-4-M-21 4y” Core: solid clay or shale brick; shag thick, 1:3 sanded} 80 1 hr. 1 Ne 13/ 
Z gypsum plaster facings on fire sides. psi | 45 min. 11 3 


4” thick clay tile; Ohio fire clay; single cell thick; cells 
filled with cement and broken tile concrete; Plaster on 1 hr. 
id 3/4" ’ 
Wee 22 4, exposed face; none on unexposed face; */,” 1:3 sanded Nes 48 min. 
gypsum; Design “G,” Construction “E.” 
at 2 hrs, 
Mae i 4, exposed faced; */,” neat gypsum plaster on unexposed lla 14 min, 
face; Design “G,” Construction “E.” 
3” x 13” air space; 1” thick metal reinforced concrete] 2.250 
W-5-M-24 =i facings on both sides; faces connected with wood ge 45 min. 
splines. 
Core: 3” thick void filled with “nondulated” mineral} 2,250 
W-5-M-25 > wool weighing 10 lbs./ft.*; 1” thick metal reinforced , 2 hrs, 
concrete facings on both sides, 
Core: solid clay or shale brick; '/,” thick, 1:3 sanded} 40 | 2 hrs. \ ae 
W- -V. u” 5) 2 z sts 1 
Core: solid 4” thick gypsum blocks, laid in 1:3 sanded : 
W-5-M-27 “ii N/A | 3 hrs. 1 3 & 


gypsum mortar; '/,” of 1:3 sanded gypsum plaster fac- 
RESOURCE A-24 2022 CALIFORNIA EXISTING BUILDING CODE 


4” thick clay tile; Ohio fire clay; single cell thick; cells 
filled with cement and broken tile concrete; No plaster 


ings on both sides. 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.2—continued 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


Ee PERFORMANCE | REFERENCE NUMBER = 
THICKNESS CONSTRUCTION DETAILS NOTES 
CODE PRE- POST- HOURS 
LOAD | TIME |ems-92 BMs.92 BMS-92 
ee Core: 4” thick hollow sum blocks with 30% voids; 
W-5-M- WsM28 | BYP wa aOo7 N/A | 4 hrs, | 4 


ez alees laid in 1:3 sanded gypsum mortar; No facings. 


lj” 
W-5-M-29 Core: concrete brick; ‘/,” of 1:3 sanded gypsum plas- 160pat| 3 bes 
ter facings on both sides. 


4” thick clay tile; Illinois surface clay; double cell 
W-5-M-30 “Wind thick; Plaster: */,” sanded gypsum 1:3 both faces; 


Design “D,” Contucnen til 
4” thick clay tile; New Jersey fire clay; double cell 
W-5-M-31 5'/,” | thick; Plaster: */,” sanded gypsum 1:3 both faces;} N/A y 
is eee : AE. 52 min. 
Design “D,” Construction “S. 


i) 


Design “B,” Construction “A.” 


4” thick clay tile; New Jersey fire clay; single cell it 
W-5-M-32 Salta thick; Plaster: */,” sanded gypsum 1:3 both faces;} N/A " 2 2 
: “Pp > . “a 34 min. 
Design “D,” Construction “S. 
2 
4” thick clay tile; Ohio fire clay; single cell thick; ew 
W-5-M-34 ai,” Face plaster: */,” both sides; 1:3 sanded gypsum;| N/A 1 Shenins 2 


4” thick clay tile; Illinois surface clay; single cell 
thick; Face plaster: */,” both sides; 1:3 sanded gyp- 3 # 
sum; Design “B,” Construction “S.” ; 


W-5-M-36 4” Core: structural clay tile; see Notes 12, 16, 21; WATTS Eni 3, 4, Y, 

No facings. 24 
W-4-M-37 4” Core: structural clay tile; see Notes 12, 17, 21; NA 125 min. 

No facings. 
W-4-M-38 4” Core: structural clay tile; see Notes 12, 16, 20; rac tO RR. 1 3). = \, 

No facings. 24 
W-4-M-39 4” Core: structural clay tile; see Notes 12, 17, 20; NA 120 min. \ 3, 4, \/. 

No facings. 24 : 
W-4-M-40 4” Core: structural clay tile; see Notes 13, 16, 23; N/A. 130 min. 3, 4, 

No facings. 24 
W-4-M-4] Core: structural clay tile; see Notes 13, 17, 23; NA. {35 min. 

No panes 

No = me 
W-4-M-43 Core: structural clay tile; see Notes 13, 17, 21; NA. [30 min. 3, 4, 
No facings. 24 

W-4-M-44 Core: structural clay tile; see Notes 15, 16, 20; 1 hr. 3, 4, 

No facings 15 min. 24 
W-4-M-45 Core: structural clay tile; see Notes 15, 17, 20; N/A 1 hr. \ 3, 45 VY, 

No facings. 15 min. 24 
W-4-M-46 Core: structural clay tile; see Notes 14, 16, 22; N/A. 120 min. , 3, 4, \, 

No facings, 24 


4” thick clay tile; New Jersey fire clay; single cell 
W-5-M-33 5'/,” | thick; Face plaster: */,” both sides; 1:3 sanded gyp-| N/A |50 min. 
sum; Design “B,” Construction “S.” 


W-4-M-47 Core: structural clay tile; see Notes 14, 17, 22; N/A 125 min. 3, 4, \, 
No facings. 24 
Core: structural clay tile; see Notes 12, 16, 21; 5 3, 4, 3 
| eg ’ p) 3/ 


(continued) 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.2—continued 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


[ree [nee] cmemnones oe (ome 
Tia ian Gini ootllonsl memset at pe Besadleoay | 
Raped nes LACEY henincaiyi apy a 
Core: Bd ea clay tile; see Notes 12, IoD) s win faomin J or | faa.28f 
: Facings: unexposed side only; see Note 18. 4 
eafsan| Ppa 
CS a 
peal [Baal a 
pean] Ta a 
peafowl Te [saa 
Celce Resale Grea NORTH, hee} plat 45 ea boat | SAL eal 
Sianmebe feet geal nl ecto pea obec 
icopetameen pane Nate Penta aru di ane L.  MOm IPA 
Da ev ie Roe aaa! BUA ie | Ales Ea 
Peete eae noun coil | AVAL Go | eM tae 
iciatetonminteg Purveewrs eure: Marrs die oA HMANUE Rips fos | 
fatal eniotunpecobicrn ee een Nig raed oh a IF Ph fs 
Saguenay eames CN nade ral We bt 
i ae a aie ec ERNE I Seti 
See ee as peste La 
Sen mine fimaty emcee reveiw |b 7 IPR ET OTN Fey 
TEES ioe ae once ome Pele Popes 
Taser rob es aes ol a lle 
rape] bee 


Core: structural clay tile; see Notes 12, 16, 21; 
Facings: unexposed side only; see Note 18. 


Core: structural clay tile; see Notes 12, 17, 21; 
Facings: fire side only; see Note 18. 


Core: structural clay tile; see Notes 12, 16, 20; 
Facings: unexposed side; see Note 18. 


Core: structural clay tile; see Notes 12, 17, 20; 
Facings: exposed side; see Note 18. 


Core: structural clay tile; see Notes 12, 16, 20; 
Facings: fire side only; see Note 18. 


Core: structural clay tile; see Notes 14, 16, 22; 
Facings: unexposed side only; see Note 18. 


(continued) 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.2—continued 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


| REFERENCE NUMBER NUMBER 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS 
st ama el a oe 
Core: structural clay tile; see Notes 14, 17, 22; 
a 3 ia 5; 4 3 > > : 
Wane 4s Facings: exposed side only; see Note 18. eae eh 
Core: structural clay tile; see Notes 14, 16, 22; 
-4.M. 5; r) ’ ’ 3 3 
S eae Facings: fire side of wall only; see Note 18. ; REE 
5 Core: structural clay tile; see Notes 14, 17, 22; 
aA di s 5s; $ s $ $ 
silos ag Facings: fire side of wall only; see Note 18. igo eee Bes 
Core: structural clay tile; see Notes 12, 16, 21; : 
¥ lj)” r) ’ 3 r) 
Core: structural clay tile; see Notes 12, 17, 21; ; 1 hr. 
a ss l)aw : 5 > . ] 
W-5-M-76 Core: structural clay tile; see Notes 12, 16, 20; pra asin af 3, 4, 24 


Facings: both sides; see Note 18. 


: fund Core: structural clay tile; see Notes 12, 17, 20; . 
Wve Facings: both sides; see Note 18. Boho wb ones 
W-5-M-78 Core: structural clay tile; see Notes 13, 16, 23; a [ot RR 3, 4,24 


Facings: both sides of wall; see Note 18. 
Feonertatsigrofwattwenawve. (NAL 2M| [1 | az] 2 
2 Sny aie Pee = 
Fusnge bata orwatrscencte is. (NA|somin] [| 1 | fA] Mh | 
recigebohsdenseeNes et |NAlsomn| | 2 [824] Mh | 
Scnesar = poles) |] bela 
Core: structural clay tile; see Notes 14, 16, 22; i 

a 


Facings: both sides of wall; see Note 18. 
Core: structural clay tile; see Notes 14, 17, 22; 1 hr. 
any tg ly; o) p) : 1! 
* Core: 3” thick gypsum blocks 70% solid; see Note 

“Oras 26; Facings: both sides; see Note 25. 

W-4-M-87 4” Core: hollow concrete units; see Notes 27, 34, 35; N/A | hr. 11, 
No facings. 30 min. 

W-4-M-88 4” Core: hollow concrete units; see Notes 28, 33, 35; ‘ ee. 1 
No facings. 


W-4-M-89 ie Core: hollow concrete units; see Notes 28, 34, 35; 


Facings: both sides; see Note 25. 
W-4-M-90 


Core: hollow concrete units; see Notes 27, 34, 35; N/A | 2 hrs. 
Facings: both sides; see Note 25. 


W-4-M-91 4” Core: hollow concrete units; see Notes 27, 32, 35; 1 hr. 1, 
No facings. TS nin. 

W-4-M-92 4” Core: hollow concrete units; see Notes 28, 34, 35; N/A 1 hr. tY, 
No facings. 15 min. 

W-4-M-93 Core: hollow concrete units; see Notes 29, 32, 35; jwiafaomin| = fa fo ff 
No facings. ; 


(continued) 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.2—continued 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


PERFORMANCE| REFERENCE NUMBER 


cv) ea om 
pom eee! TT Te 
Stagreseavenre (salam [fa [| [2 
[stich aesterewsowss|NA]asma] | t | P| 
Sienpmtarennarmee M4 | A | [Pe 
1 |Seeng camemamen |Mlgen| | 4 | [= [i 
Siemrameno  (wafemml Ta [TP 
Siemvarsietarn [NA fam] [a [|e 
Stampcoacmeees |NALemm| | t [| [a 
cia || La oe reettieaetearer eo daraeeeatiet | haa 
feswie | [Siamoneoaamensess [NA zm TT [fe | 
Sinica (walam[ [1 [ [| [2] @ 
Sinmpricnsaecowtoess NAL | t | [Pm 
Core: hollow concrete units; see Notes 30, 34, va te let deel | "a ale ae 


CONSTRUCTION DETAILS 


35; Facings: both sides; see Note 25. 


Core: 5” thick solid gypsum blocks; see 


Note 26; Facings: both sides; see Note 25. 


W-5-M-109 4” Concrete with 4” x 4” No. 6 welded wire mesh 100 45 min. 43 > 5), 
at wall center. psi 

W-4-M-110 4” Concrete with 4” x 4” No. 6 welded wire mesh N/A 1 hr. 43 . 1, 
at wall center. 15 min. 


For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 
Notes: 
1. Tested as NBS under ASA Spec. No. A 2-1934. 
2. Failure mode—maximum temperature rise. 
3. Treated at NBS under ASA Spec, No. 42-1934 (ASTM C19-53) except that hose stream testing where carried out was run on test specimens exposed for full 
test duration, not for or reduced period as is contemporarily done. 
4. For clay tile walls, unless the source the clay can be positively identified, it is suggested that the most pessimistic hour rating for the fire endurance of a clay 
tile partition of that thickness to be followed. Identified sources of clay showing longer fire endurance can lead to longer time recommendations. 
5. See appendix for construction and design details for clay tile walls. 
6. Failure mode—flame thru or crack formation showing flames. 
7. Hole formed at 25 minutes; partition collapsed at 42 minutes or removal from furnace. 
8. Failure mode—collapse. 
9. Hose stream pass. 
10. Hose stream hole formed in specimen. 
11, Load: 80 psi for gross wall cross sectional area. e 
12. One cell in wall thickness. 
13. Two cells in wall thickness. 


(continued) 
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14. 
BE 
16. 
Vii 
18. 
19: 
20. 
ZA, 
22: 
23, 
24, 
Zs 
26. 
27; 
28, 
29: 
30. 
at 
a2 
33, 
34, 
BS: 
36. 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


Double cells plus one cell in wall thickness. 


One cell in wall thickness, cells filled with broken tile, crushed stone, slag, cinders or sand mixed with mortar. 


Dense hard-burned clay or shale tile. 
Medium-burned clay tile. 


TABLE 1.1.2—continued 
MASONRY WALLS 
4” TO LESS THAN 6” THICK 


Not less than */, inch thickness of 1:3 sanded gypsum plaster. 


Units of not less than 30 percent solid material. 
Units of not less than 40 percent solid material. 
Units of not less than 50 percent solid material. 
Units of not less than 45 percent solid material. 
Units of not less than 60 percent solid material. 
All tiles laid in Portland cement-lime mortar. 

Minimum '/, inch—1:3 sanded gypsum plaster. 


Laid in 1:3 sanded gypsum mortar. Voids in hollow units not to exceed 30 percent. 


Units of expanded slag or pumice aggregate. 


nit at least 49 percent solid. 
Unit at least 62 percent solid. 
Unit at least 65 percent solid. 
Unit at least 73 percent solid. 


Units of crushed limestone, blast furnace slag, cinders and expanded clay or shale. 

Units of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
Units of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 

U 


Ratings based on one unit and one cell in wall thickness. 
See Clay Tile Partition Design Construction drawings below. 


12+ 


A 


DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS 


+ 46 were? 
cat cael ten 
Al ae . 
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THE FOUR TYPES OF CONSTRUCTION USED 
IN FIRE-TEST PARTITIONS 
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FIGURE 1.1.3 
MASONRY WALLS 
6” TO LESS THAN 8” THICK 


NUMBER OF 
ASSEMBLIES 


10 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table, 


For example: 


64 63 

57 46 56 60 

51 45 20 38 47 
18 ae 19 37 1 

0 
0 1 2 3 4 5 6 
FIRE-RESISTANCE RATING (HOURS) 
TABLE 1.1.3 
MASONRY WALLS 


6” TO LESS THAN 8” THICK 


ee 
ITEMCODE | THICKNESS CONSTRUCTION DETAILS PRE- POST- NOTES HOUR 
: 
Core: 5” thick, solid gypsum blocks laid in 1:3 
W-6-M-1 6” sanded gypsum mortar; '/,” of 1:3 sanded N/A | 6 hrs. 1 
gypsum plaster facings on both sides. 
* 6” clay tile; Ohio fire clay; single cell thick; No i 1 
yes plaster; Design “C,” Construction “A.” Deitel sin 4 51.38 Pn 
6” clay tile; Illinois surface clay; double cell 
W-6-M-3 6” thick; No plaster; Design “E,” Construction| N/A | 45 min. 2 1-4, 7, 55 a 
sl Git $8 
’ clay tile; New Jersey fire clay; double cell! 5 1 hr; 
es Muby 16 thick; No plaster; Design “E,” Construction “S.” 1 min. hae 3. >? 
6” clay tile; Illinois surface clay; double cell he 
thick; Plaster: °/,’—1:3 sanded gypsum both| N at mie, 1-4, 55 Uy 
—- Design “E,” Construction “A.” 
2 hrs. 1 
Seoees ms j i : 
N/A : Ah 2 1-4, 9, 55 
54 min. 
se eajam] ff 
7M. iy 1 hr. 
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W-7-M-5 pie 


t&S 
ec 


6” clay tile; New Jersey fire clay; double cell 
thick; Plaster: °/,’—1:3 sanded gypsum both] N. 
faces; Design “E,” Construction “S.” 


6” clay tile; Ohio fire clay; single cell thick; 
Plaster: */,” sanded gypsum; 1:3 both faces; 
Design “C,” Construction “A.” 


6” clay tile; Illinois surface clay; single cell 
thick; Plaster: °/,” sanded gypsum 1:3 both 
faces; Design “C,” Construction “S.” 


6” clay tile; Illinois surface clay; single cell 
thick; Plaster: */,” sanded gypsum 1:3 both 
faces; Design “C,” Construction “E.” 
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TABLE 1.1.3—continued 
MASONRY WALLS 
6” TO LESS THAN 8” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE. PosT. | NOTES 
CN 
Se kere ees ee 
oe les Sereetat (Lf 
W-6-M-13 6” Core: structural clay tile; see Notes 13, 16, 22; ae 
No facings. uy 
W-6-M-14 6” Core: structural clay tile; see Notes 13, 17, 22; NA Wi 1 Se 
No facings. 24 
W-6-M-15 6” Core: structural clay tile; see Notes 15, 17, 19; N/A A bind | eh ) 
No facings. 24 
W-6-M-16 Core: structural clay tile; see Notes 15, 16, 19; N/A Pen] Sek 
No facings. 24 
W-6-M-17 Cored concrete masonry; see Notes 12, 34, 36, 38, 80 p 3 ae 30 5.25 3, 
41; No facings. 
W-6-M-18 6” Cored concrete masonry; see Notes 12, 33, 36, 38, Gee hee , 5, 25 3 
41; No facings. 
isonet concrete pescney; see Notes 12, 34, 36, 38 
] Se > ’ 
Cored concrete Rony, see Notes 12, 33, 36, 38 
1 “4 ’ ’ 
W-6-M-21 6°), Core: structural =F tile; see Notes 12, 16, 20; N/A 30 min. ; “ \, 
Facings: unexposed face only; see Note 18. 
Core: structural clay tile; see Notes 12, 17, 20; < ee 
5; $ ’ 5) 
Core: structural clay tile; see Notes 12, 16, 20; ee 
i oH 5; > : 3 
Core: structural clay tile; see Notes 12, 17, 20; 
by al 5; 4" C) FY c) > 
pay ee . Facings: exposed face only; see Note 18. in. ee 
Core: structural clay tile; see Notes 12, 16, 19; : eer 
ia ty 5; ’ ’ c) ’ 1 
Core; structural clay tile; see Notes 12, 7, 19; ; 3, 3 
SAINTS 5; : 9 fy ’ 1 
Core: structural clay tile; see Notes 12, 16, 19; ce 
-M. 5s; ’ 3 b) ’ 
ee ade Facings: exposed side only; see Note 18. wa] te | ei | 24 
Core: structural clay tile; see Notes 12, 17, 19; 
5; ’ t) 9 ’ 
bse Facings: fire side only; see Note 18. 
wilh Ta 
Saad 3 
yee 
gn ee 
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Core: structural clay tile; see Notes 13, 16, 22; 
Facings: unexposed side only; see Note 18. 
Core: structural clay tile; see Notes 13, 17, 22; 
Facings: unexposed side only; see Note 18. 
Core: structural clay tile; see Notes 13, 16, 22; 
Facings: fire side only; see Note 18. 


Core: structural clay tile; see Notes 13, 17, 22; 
Facings: fire side only; see Note 18. 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


MASONRY WALLS 
6” TO LESS THAN 8” THICK 


| PERFORMANCE | | REFERENCE NUMBER | NUMBER REC 
Cc KNESS CONSTRUCTION DETAILS a NOTES 4 
ITEM CODE | THIC LOAD | TIME Peed ea POST- HOURS 
BMS-92 BMS-92 
i Core: structural clay tile; see Notes 15, 16, 19; 2 hrs. 


TABLE 1.1.3—continued & 


Facings: unexposed side only; see Note 18. 
Core: structural clay tile; see Notes 15, 17, 19; 2 hrs. 
5; ’ c} > > 
sj Core: structural clay tile; see Notes 15, 16, 19; 2 hrs, 
Facings: fire side only; see Note 18. 30 min. 3, 5, 24/9 2i; 
6°), Core: structural clay tile; see Notes 15, 17, 19; 2 hrs. 
Facings: fire side only; see Note 18. 30 min. 3) saat 
Cored concrete masonry; see Notes 12, 34, 36, 38, 41; ; 
W-6-M-38 Cored concrete masonry; see Notes 12, 33, 36, 38, 41; 0 psi|'S'hrs. 5,25 
see Note 35 for facings. 
* Core: structural clay tile; see Notes 12, 16, 20; 1 hr. 
Core: structural clay tile; see Notes 12, 17, 20; 1 hr. 
Ye a lj” ry 5 5 5 ] 
Core: structural clay tile; see Notes 12, 16, 19; 1 hr. 
ere a lj” r) ’ ’ > | 
Core: structural clay tile; see Notes 12, 17, 19; 1 hr. 
-6-V- lj" r) : > ’ 1 
Fey ioe Core: structural clay tile; see Notes 13, 16, 22; 1 hr. , & 
Wale Facings: both sides of wall; see Note 18. ee 30 min. : 3p S.A ieiig 
Core: structural clay tile; see Notes 13, 17, 22; 
Sty . lj b) 5) 2 ’ i 
Core: structural clay tile; see Notes 15, 16, 19; 3 hrs, 
Ty i e lj” > ’ : 5 ] 
6-M-47 Core: 5” thick solid gypsum blocks; see Note 45; 
Facings: both sides; see Note 45. 


W-6-M-48 Core: hollow concrete units; see Notes 47, 50, 54; 1 hr. 
No facings. 15 min 


W-6-M-49 Core: hollow concrete units; see Notes 46, 50, 54; 1 hr. 1 1", 
No facings. 30 min. 

W-6-M-50 Core: hollow concrete units; see Notes 46, 41, 54; N/A | 2 hrs. 
No facings. 


W-6-M-51 Core: hollow concrete units; see Notes 46, 53, 54; 3 hrs. sh 


Core: structural clay tile; see Notes 15, 17, 19; 
Facings: both sides; see Note 18. 


No facings. 


W-6-M-52 6” Core: hollow concrete units; see Notes 47, 53, 54: N/A 2 hrs. 1 2"/, 
No facings. 30 min. 

W-6-M-53 Core: hollow concrete units; see Notes 47, 51, 54: N/A 1 hr. 1", 
No facings. 30 min. 

W-6-M-54 6) i,” Core: hollow concrete units; see Notes 46, 50, 54; N/A | 2 hrs. 
Facings: one side only; see Note 35. 

W-6-M-55 6) i, Core: hollow concrete units; see Notes 4, 51, 54; ; 
Facings: one side; see Note 35. 
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Core: hollow concrete units; see Notes 46, 53, 54; 
Facings: one side; see Note 35. 
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) TABLE 1.1.3—continued 
I MASONRY WALLS 


6” TO LESS THAN 8” THICK 
ITEM CODE | THICKNESS PRE. POST. NOTES 
W-6-M-57 6," Core: hollow concrete units; see Notes 47, 53, 54; NAT eee 
Facings: one side; see Note 35. 
W-6-M-58 6,” Core: hollow concrete units; see Notes 47, 51, 54; NA | 0D fre: 1 3 
Facings: one side; see Note 35. 
W-6-M-59 Core: hollow concrete units; see Notes 47, 50, 54; a re seh bistro 


CONSTRUCTION DETAILS 


Facings: one side; see Note 35, 
e Core: hollow concrete units; see Notes 46, 53, 54; 
W-7-M-61 Core: hollow concrete units; see Notes 46, 51, 54; is ms Pees 


Facings: both sides; see Note 35. 
Se tac N pe aeaa eh ted hs oat one wil phe of fie 
Be eS ee co6 an eR ahead a eee 
cy nT | ee) GRRE |i | ia fe uae 
Core: hollow concrete units; see Notes 47, 50, 54: Pda sikelele i plo eee eee 


Facings: both sides; see Note 35. 


near wall center for reinforcement. 30 min. : 
® For SI; 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, 

Notes: 

1. Tested at NBS under ASA Spec. No. 43-1934 (ASTM C19-53) except that hose stream testing where carried out was run on test specimens exposed for full 
test duration, not for a reduced period as is contemporarily done. 

2. Failure by thermal criteria—maximum temperature rise. 

3. For clay tile walls, unless the source or density of the clay can be positively identified or determined, it is suggested that the lowest hourly rating for the fire 
endurance of a clay tile partition of that thickness be followed. Identified sources of clay showing longer fire endurance can lead to longer time 
recommendations, 

4, See Note 55 for construction and design details for clay tile walls. 

5. Tested at NBS under ASA Spec. No. A2-1934. 

6, Failure mode—collapse. 

7 

8 


. Collapsed on removal from furnace at 1 hour 9 minutes. 
. Hose stream—failed. 
9. Hose stream—passed. 
10. No end point met in test. 
11. Wall collapsed at 1 hour 28 minutes. 
12, One cell in wall thickness. 
13. Two cells in wall thickness. 
14, Double shells plus one cell in wall thickness. 
15, One cell in wall thickness, cells filled with broken tile, crushed stone, slag, cinders or sand mixed with mortar. 
16. Dense hard-burned clay or shale tile. 
17, Medium-burned clay tile. 
18. Not less than */, inch thickness of 1:3 sanded gypsum plaster. 
19. Units of not less than 30 percent solid material. 
20. Units of not less than 40 percent solid material. 
21. Units of not less than 50 percent solid material. 
22. Units of not less than 45 percent solid material. 
23. Units of not less than 60 percent solid material. 
24. All tiles laid in Portland cement-lime mortar. 
25. Load: 80 psi for gross cross sectional area of wall. 


26. Three cells in wall thickness. 
ee) 27. Minimum percent of solid material in concrete units = 52. 


28. Minimum percent of solid material in concrete units = 54. 
29, Minimum percent of solid material in concrete units = 55. 
30. Minimum percent of solid material in concrete units = 57. 


(continued) 
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31 
32 
33 
34 
35 
36 


38 
39 
40 
41 
42 
43 
44 
45 


46. 
47. 
48. 
49, 
50. 
Sl: 
sys 
25, 


54 
55 


TABLE 1.1.3—continued 


MASONRY WALLS 


6” TO LESS THAN 8” THICK 


. Minimum percent of solid material in concrete units = 62. 

. Minimum percent of solid material in concrete units = 65. 

. Minimum percent of solid material in concrete units = 70. 

. Minimum percent of solid material in concrete units = 76. 

. Not less than '/, inch of 1:3 sanded gypsum plaster. 

. Noncombustible orno members framed into wall. 

37. Combustible members framed into wall. 

. One unit in wall thickness. 

. Two units in wall thickness. 

. Three units in wall thickness. 

. Concrete units made with expanded slag or pumice aggregates. 
. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 

. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
. Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 

. Laid in 1:3 sanded gypsum mortar, 


U 
Units of crushed limestone, blast furnace, slag, cinder and expanded clay or shale. 
U 
U 
U 
U 
U 


nits of expanded slag or pumice aggregate. 


nits of calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 


nits of siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
nit minimum 49 percent solid. 
nit minimum 62 percent solid. 
nit minimum 65 percent solid. 


Unit minimum 73 percent solid. 


. Ratings based on one unit and one cell in wall section. 
. See Clay Tile Partition Design Construction drawings below. 


DESIGNS OF TILES USED IN FIRE-TEST PARTITIONS 


RESOURCE A-34 


THE FOUR TYPES OF CONSTRUCTION USED 
IN FIRE-TEST PARTITIONS 
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>] ) FIGURE 1.1.4 
J MASONRY WALLS 
8” TO LESS THAN 10” THICK 
NUMBER OF 
ASSEMBLIES 
15 


The number in each box is 
keyed to the last number in the 


Item Code column in the Table. 
10 


For example: 


W-9- 


@) 0 { 2 3 4 5 6 7 8 9 10 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.1.4 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


T , 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS | LoaD | TIME | shre-s2| 2MS-22| suc-oa NOTES HOURS 
Core: clay or shale structural tile; Units in wall thick- {a 
W-8-M-1 8” ness: 1; Cells in wall thickness: 2; Minimum % solids} 80 psi é 1 Le2Un eth, 
f : 15 min. 
in units: 40. 
Core: clay or shale structural tile; Units in wall thick- 
® ness: 1; Cells in wall thickness: 2; Minimum % solids ; : 
ieidabt Pp in units: 40; No facings; Result for wall with SRO Sree 
combustible members framed into interior. 
atom bhi 
eof] 
ness: 1; Cells in wall thickness: 2; Minimum % solids 80 psi 145 min 
in units: 43; No facings; Combustible members P ; 
framed into wall. 
W-8-M-5 8” — | Core: cl hale structural tile: No facings caged Pea 
ore: clay or shale structural tile; No facings. Notice sa0 hit: 


See : 
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Core: clay or shale structural tile; Units in wall thick- 
ness: 1; Cells in wall thickness: 2; Minimum % solids 
in units: 43. 


Core: clay or shale structural tile; Units in wall thick- 


Core: clay or shale structural tile; No facings. 


(continued) 
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TABLE 1.1.4—continued & 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


PERFORMANCE REFERENCE NUMBER 


REC. 
PRE- Post-| NOTES | yours 
2 


1, 25,530 
18, 20, 21 


1 


— 


See 
1, 2, 6, 10, 3 
See 2 hrs. 1 [shy toys 2 ay 
Notes {30 min. 18, 20, 21 2 


a2, 6, 12; 1 
19, 20, 21 
See ie2: 6, 16, 
12. O16, ‘ 
i pe et te 19, 20, 21 
8” Sac ae 4d | 2h e 
% solids: 70; No facings. : 
Cored clay or shale brick; Units in wall thick- See 
W-8-M-18 8” ness: 2; Cells in wall thickness: 2; Minimum ee 5 hrs. 1 15S 5 
% solids: 87; No facings. 
cia 


W-8-M-19 Core: solid clay or shale brick; No facings. er | 1 [feem 1, 22, 45 
W-8-M-20 Core: hollow rolok of clay or shale. ef ria 1 1, 22,457) 2%, 
Notes {30 min. 


W-8-M-21 9” Core: hollow rolok bak of clay or shale See rin teh 1 1,45 4 
No facings. Notes 
Notes ; 
fe Core: 4”, 40% solid clay or shale structural} 3 hrs. \ 
iS” 
2 
87/, 


Concrete wall (3220 psi); Reinforcing verti- 7.200 
W-8-M-25 cal rods 1” from each face and 1” diameter; ; 6 hrs. 4 
‘ 5; 4% Ibs./ft. 
horizontal rods °/,” diameter. 
: li vai 1] : 
W-8-M-26 Core: sand-line brick; Dl, 1:3 sanded oi@thinree + ours 1 1, 45 
gypsum plaster facings on one side. 


revi lp” Core: sand-line brick; '/,” of 1:3 sanded 
Aiea gypsum plaster facings on one side. pages | SEs. ; De 
. vi Core: concrete; Noe | of 1:3 sanded gypsum 
W-8-M-28 nladter farina Oi ohe side See Notes | 7 hrs. 1 1,45 7 


(continued) 


& 


RESOURCE A-36 2022 CALIFORNIA EXISTING BUILDING CODE 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


W-8-M-35 


TABLE 1.1.4—continued 
8” TO LESS THAN 10” THICK 
ITEM CODE |THICKNESS CONSTRUCTION DETAILS PRE- Post. | NOTES 
[ono | te |eise[2MS*2| ous se 
‘ : H 1; : 3 
W-8-M-30 gi,” Core: solid clay or shale brick /,” thick, 1:3 sanded} See ahes ie. 
gypsum plaster facings on one side. Notes 45, 
Core: cored clay or shale brick; Units in wall thick- 
See 
RM. lye 
vega _ 70; '/,” of 1:3 sanded gypsum plaster facings on both} Notes 4 ae in ' 
sides. 
: ._ lj” 7 
W- wetness | M-33 gi,” Core: hollow rolok bak of clay or shale; fewor 13 pee 5 hrs. \ 1, 45 5 
sanded gypsum plaster facings on one side. Notes 
Core: clay or shale structural tile; Units in wall thick- 
See phe 1 20 ) 
in units: 40; */,” of 1:3 sanded gypsum plaster facings| Notes ‘ 21 
on one side. 
Core: clay or shale structural tile; Units in wall thick- 
5 ness: 1; Cells in wall thickness: 2; Minimum % solids} See 
feu Nea 8 in units: 43; */,” of 1:3 sanded gypsum plaster facings| Notes pat 
on one side. 
Core: clay or shale structural tile; Units in wall thick- 
W-8-M-37 : ness: 1; Cells in wall thickness: 2; Minimum % solids} See 1 hr. 
in units: 43; */,” of 1:3 sanded gypsum plaster of the} Notes |30 min. 
exposed face only. 
W-8-M-39 : Core: clay or shale structural tile; Facings: See 1 hr. 
: exposed side only; see Note 17. Notes |30 min. 
Core: clay or shale structural tile; Facings: See 
aoe i 8°/, w” $ 
babe ae exposed side only; see Note 17. 
; Core: clay or shale structural tile; Facings: side 1; see] See | 2 hrs. 
beh stig = Note 17. Notes |30 min. 
See 1 hr. 
Key 


MASONRY WALLS 
. * Fp Why . 
W-8-M-29 gy,” Core: hollow rolok of clay or shale; /,” of 1:3 sanded| See aie, \ 1, 45 3 
gypsum plaster facings on one side. Notes 
ness: 1; Cells in wall thickness: 1; Minimum % solids: 
Core: cored clay or shale brick; Units in wall thick- 
e ness: 2; Cells in wall thickness: 2; Minimum % solids:| See 
Wie 8", 87; '/,” of 1:3 sanded gypsum plaster facings on one} Notes bis: Le 
side. 
ness: 1; Cells in wall thickness: 2; Minimum % solids 
Core: clay or shale structural tile; Units in wall thick- 
9s)” ness: 1; Cells in wall thickness: 2; Minimum % solids| See 1 hr. 
: in units: 40; Exposed face: */,” of 1:3 sanded gypsum| Notes |30 min. 
plaster. 
; Core: clay or shale structural tile; Facings: side 1; see} See 
ae Bie ie 
Core: clay or shale structural tile; Facings: See 
ea Y, i 5 fe ’ 
ads! aE exposed side only; see Note 17. 
2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-37 


Core: clay or shale structural tile; Facings: 
exposed side only; see Note 17. 
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TABLE 1.1.4—continued é 
MASONRY WALLS : 
8” TO LESS THAN 10” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE. POST. NOTES 
Core: clay or shale structural tile; Facings: side 1 See 
5; ’ 5) 
Nt es see Note 17; side 2, none. Notes oR: Bom: 
Core: clay or shale structural tile; Facings: fire side] See 1 hr. 
RM. 5; 
ay oe only; see Note 17. Notes |30 min. 
W-8-M-46 5 Core: clay or shale structural tile; Facings: side 1, See 3 hrs. 
. see Note 17; side 2, none. Notes |30 min. 
Core: clay or shale structural tile; Facings: exposed} See 1 hr 
QQ 5; 3 
its | side only; see Note 17. Notes |45 min. 
‘san Core: clay or shale structural tile; Facings: side 1, 
Wssahets see Note 17; side 2, none. 
W-8-M-49 8°/,” Core: clay or shale structural tile; Facings: fire side 
only; see Note 17. 
Core: 4”, 40% solid clay or shale clay structural tile; 
W-8-M-50 che 4” brick plus °/,” of 1:3 sanded gypsum plaster fac- 
ings on one side. 
8°/,” x 21/,” and 4” x 2'/,” cellular fletton (1873 psi) 
W-8-M-51 8°/,” _| single and triple cell hollow brick set in '/,” sand 6 hrs 
' tons/ft. 
mortar in alternate courses. 
3/4” 
W-8-M-52 g3/,” 8°/,”" thick cement brick (2527 psi) with P.C. and} 3.6 Afra. 
Baad mortar. tons/ft. 


3; 4" lja : \ 3 lj" 
W-8-M-53 83/,” 8°/," x 2°/,” fletton brick (1831 psi) in '/,” sand 3.6 
mortar. tons/ft. 
3," ” lj” 
W-8-M-54 8°/, it 8°/," x a} /,” London stock brick (683 psi) in '/,” P.C.| 7.2 Paty . 23, 24 
- sad mortar. tons/ft. 


” lj) a ‘ . . ar 
W-9-M-55 9” x 2'/,” Leicester red wire-cut brick (4465 psi) in 


See 
Notes 


See 


Notes 2 hrs 


See 


Notes 4 hits 


ive) 

>>) 
aN 
= 
ae J 


i 
w~A 


lo) 
S 
S 
wi 


'/,” P.C. - sand mortar. 


ote os 
9” x 3” sand-lime brick (2603 psi) in '/,” P.C. - sand ator SL ee 


W-9-M-56 9” 
mortar. 


Tj" ’ A ‘ Wine 

W-9-M-$7 2 layers 2’/,” fletton brick (1910 psi) with 3°/,” air 32 min. 23, 25 

space; Cement and sand mortar. a 

9” ” . n yale? 

W-9-M-58 x 3” stairfoot brick (7527 psi) in ‘/,” sand-cement] 7.2 a 

mortar. tons/ft. 

lj” 

W-9-M-59 9” Core: solid clay or shale brick; '/,” thick; 1:3 sanded] See 7 hts. 1, a 7 

gypsum plaster facings on both sides. Notes 

re Core: concrete brick; '/,” of 1:3 sanded gypsum See 
MGeen bs plaster facings on both sides. Notes oot. 
. sip” . 

W-9-M-61 9” Core: hollow tolok of clay or shale; /,” of 1:3 sanded} See rg 

gypsum plaster facings on both sides. Notes 

Cored clay or shale brick; Units in wall thickness: 1; 
W-9-M-62 9” 


Cells in wall thickness: 1; Minimum % solids: 70; '/ 
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>” of 1:3 sanded gypsum plaster facings on one side. 
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TABLE 1.1.4—continued 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


PERFORMANCE REFERENCE NUMBER Bi 
ITEMCODE | THICKNESS CONSTRUCTION DETAIL 
; Loap | TIME | QPRE- ela Bi 
BMS-92 BMS-92 
Cored clay or shale brick; Units in wall thickness: 
- 2; Cells in wall thickness: 2; Minimum % solids:| See 
W-9-M-63 9 ae 
87; '/,” of 1:3 sanded gypsum plaster facings on} Notes 
both sides, 


W-9-M-64 9-10” Core: cavity wall of clay or shale brick; See 5 hrs. ina ae 
No facings. Notes 


Core: cavity construction of clay or shale brick; See 
W-9-M-65 9-10” '/,” of 1:3 sanded gypsum plaster facings on one Wine 6 hrs. 1 1, 45 
side. 
Core; cavity construction of clay or shale brick; 
W-9-M-66 9-10” | '/,” of 1:3 sanded gypsum plaster facings on both 
sides. 
Core: clay or shale structural tile; Units in wall 
_O.M. lpn thickness: 1; Cells in wall thickness: 2; Minimum 
eas zs % solids in units: 40; */,” of 1:3 sanded gypsum 
plaster facings on both sides. 


Core: clay or shale structural tile; Units in wall 
thickness: 1; Cells in wall thickness: 2; Minimum 
% solids in units: 43; */,” of 1:3 sanded gypsum 
plaster facings on both sides. 


—I 


to 


W-9-M-68 


Core: clay or shale structural tile; Facings: sides 1 
and 2; see Note 17. 


W-9-M-69 


oe wpa ~ ate structural tile; Facings: sides 1 
poe < ee structural tile; Facings: sides | 


a Core: clay or shale structural tile; Facings: sides 1] See 
- - - 1 t 
ry Cored concrete masonry; see Notes 2, 19, 26, 34, j 
W-8-M-76 9” Cored concrete masonry; see Notes 2, 18, 26, 34, 80 psi | 4 hrs. 1 1, 20 4 
40; No facings 
oF oi i 2” 


W-8-M-78 Cored concrete masonry; see Notes 2, 18, 26, 31, 80 pst | 3 dns: 1 1, 20 3 
40; No facings. 

W-8-M-79 9” Cored concrete masonry; see Notes 2, 19, 26, 36, 4 ae 1 1,20 | 1% 
42: No facings. 


(continued) 


Core: clay or shale structural tile; Facings: sides 1 
and 2; see Note 17. 


Core: clay or shale structural tile; Facings: sides 1 
and 2; see Note 17. 


2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-39 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.4—continued 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE. POST. NOTES 
W-8-M-80 Cored concrete masonry; see Notes 2, 18, 26, 36, 41; Wrcctippe wit 1, 20 
No facings. 
8-M-81 Cored concrete masonry; see Notes 2, 19, 26, 34, 41; faa er 1, 20 
No facings. 
8-M-82 Cored concrete masonry; see Notes 2, 18, 26, 34, 41; 80 p 2 hrs. 1, 20 
No facings. 30 min. 
W-8-M-83 9” Cored concrete masonry; see Notes 2, 19, 26, 29, 41; S0ps1 145 min, 1, 20 
No facings. 
W-8-M-84 9” Cored concrete masonry; see Notes 2, 18, 26, 29, 41; 80 pat] 2 bs. 1, 20 ) 
No facings. 
8-M-85 8'/, a Cored senctate masonry; see Notes 3, 18, 26, 34, 41: So inst 14 hrs. 1, 20 
Facings: 2°/,” brick. 
9” Cored concrete masonry; see Notes 3, 18, 26, 34, 41; 
8-M-87 Cored concrete masonry; see Nétes 21.9-226:430843: 80 psf 12 thin. 1, 20 
No facings. 
No facings. 


8-M-88 
Cored concrete masonry; see Notes 2, 19, 26, 34, 40; 
ly)" cy 5) > . > ’ 
Beeb ats Facings: fire side only; see Note 38. Be Dales Asal 


W-8-M-90 gi” Cored concrete masonry; see Notes 2, 18, 26, 34, 40; 80 psi'| Shei 1 1, 20 5 
Facings: side 1; see Note 38. 
Cored concrete masonry; see Notes 2, 19, 26, 31, 40; wale Aline 
ae i lj” ’ > ’ : ° ’ 3 
W-8-M-92 shy,” Cored concrete masonry; see Notes 2, 18, 26, 31, 40; RO-psh dade 1 1, 20 4 
Facings: one side; see Note 38. 
rn CIES 
Wee jaopsi fans | [tf [20] 4 | 
lj” x 1 hr. 1 
W-8-M-95 375 80 psi 30 min ae 1 iets 
a ESI CIE 
rn ig SBREBEEESES 
W-8-M-98 gi/” Cored Sab « masonry; see Notes 2, 18, 26, 29, 41; 80 psi a 1,20) 24, 
Facings: one side; see Note 38. 
W-8-M-99 gi,” Cored concrete masonry; see Notes 3, 19, 23, 27, 41; 80 p 1 hr. 1,20] 1% 
No facings. 15 min. 
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Cored concrete masonry; see Notes 2, 19, 26, 36, 41; 
Facings: fire side only; see Note 38. 


Cored concrete masonry; see Notes 2, 18, 26, 36, 41; 
Facings: fire side only; see Note 38. 


Cored concrete masonry; see Notes 2, 19, 26, 34, 41; 
Facings: fire side only; see Note 38. 


Cored concrete masonry; see Notes 2, 18, 26, 34, 41: 
Facings: one side; see Note 38. 


Cored concrete masonry; see Notes 2, 19, 26, 29, 41; 
Facings: fire side only; see Note 38. 
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TABLE 1.1.4—continued 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE- POsT- NOTES ; 

W-8-M-100 gi,” Cored concrete masonry; see Notes 3, 18, 23, 27, 41; 80 p 3 hrs. 1,20] 3%, 
No facings. 30 min. 
Cored concrete masonry; see Notes 3, 18, 26, 34, 41; ; 

a lj” 3 ’ o) 5) o) : 

ee ae Facings: 3°/,” brick face; one side only; see Note 38. SS eae 

Cored concrete masonry; see Notes 2, 19, 26, 30, 43; : d 
SOCK A lj” ’ 5) 9 > c) ’ ] 
2 


Cored concrete masonry; see Notes 2, 18, 26, 30, 43; jaopsi|izmin} ff fa.20] % | 


Facings: one side only; see Note 38. 
a Cored concrete masonry; see Notes 2, 18, 26, 34, 40; : 
Cored concrete masonry; see Notes 2, 18, 26, 31, 40; 
W-8-M-106 9” Cored concrete masonry; see Notes 2, 18, 26, 36, 41; Cc a EE 


Facings: both sides of wall; see Note 38. 
» Cored concrete neon: see Notes 2, 18, 26, 34, 41; 
Cored concrete masonry; see Notes 2, 18, 26, 29, 41; % hrs. 31, 


Cored concrete masonry; see Notes 3, 19, 23, 27, 40; 
Facings: fire side only; see Note 38. 


45 min. 
W-8-M-l 10 9” Cored concrete masonry; see Notes 3, 18, 23, 27, 41; 80 psi | 4 hrs. 1. 20 4 
Facings: one side only; see Note 38. 
nee concrete masonry; see Mois 3, 18, 26, 34, 41; 
W-8-M-112 9” ee concrete masonry; see Notes 2, 18, 26, 30, 43; el P a 1, 20 


Facings: both sides; see Note 38. 


Cored concrete Sanopik see Notesis) 18) 2392.7, 141; 
-O.M- ly; ’ 
in ve. Rees 


For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 
Notes: 

1. Tested at NBS under ASA Spec. No. 43-1934 (ASTM C19-53). 

2. One unit in wall thickness. 

3, Two units in wall thickness, 

4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6 
7 
8 


. Three or four cells in wall thickness. 
. Four or five cells in wall thickness. 
, Five or six cells in wall thickness. 

9, Minimum percent of solid materials in units = 40%. 
10. Minimum percent of solid materials in units = 43%. 
11. Minimum percent of solid materials in units = 46%. 
12. Minimum percent of solid materials in units = 48%. 
13. Minimum percent of solid materials in units = 49%. 
14. Minimum percent of solid materials in units = 45%. 
15. Minimum percent of solid materials in units = 51%. 
16. Minimum percent of solid materials in units = 53%. 
17. Not less than */, inch thickness of 1:3 sanded gypsum plaster. 
18. Noncombustible or no members framed into wall. 


(continued) 
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19. 
20. 
21, 
Ps 
23h 
24, 
Pay. 
26. 
27. 
28. 
Pay 
30. 
os 
32) 
23) 
34. 
35% 
36. 
SMe 
38, 
39) 
40. 
4l, 
42, 
43, 
44, 
45, 


TABLE 1.1.4—continued 
MASONRY WALLS 
8” TO LESS THAN 10” THICK 


Combustible members framed into wall. 

Load: 80 psi for gross cross-sectional area of wall. 
Portland cement-lime mortar. 

Failure mode thermal. 

British test. 

Passed all criteria. 

Failed by sudden collapse with no preceding signs of impending failure. 
One cell in wall thickness. 

Two cells in wall thickness. 

Three cells in wall thickness. 

Minimum percent of solid material in concrete units = 52. 
Minimum percent of solid material in concrete units = 54, 
Minimum percent of solid material in concrete units = 55. 
Minimum percent of solid material in concrete units = 57. 
Minimum percent of solid material in concrete units = 60. 
Minimum percent of solid material in concrete units = 62, 
Minimum percent of solid material in concrete units = 65. 
Minimum percent of solid material in concrete units = 70. 
Minimum percent of solid material in concrete units = 76. 
Not less than '/, inch of 1:3 sanded gypsum plaster. 

Three units in wall thickness. 

Concrete units made with expanded slag or pumice aggregates. 


Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 
Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert and dolomite. 


Load: 120 psi for gross cross-sectional area of wall. 
Load; 160 psi for gross cross-sectional area of wall. 
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FIGURE 1.1.5 
® MASONRY WALLS 
10” TO LESS THAN 12” THICK 
NUMBER OF 
ASSEMBLIES 


: The number in each box is 
10 keyed to the last number in the 
Item Code column in the Table. 


For example: 
W-11- 


@ 
0 1 a 3 4 5 6 ff 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.1.5 
MASONRY WALLS 
10” TO LESS THAN 12” THICK 


a 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE- POSsT- | NOTES ; 
soo [|S oe gS" 
Core: two 3*/,”, 40% solid clay or shale structural tiles 
W-10-M-1 Los with 2” air space between; Facings: */,” Portland} 80 psi | 4 hrs. 1 1, 20 4 
cement plaster on stucco on both sides. 

7 Core: cored concrete masonry, 2” air cavity; see Notes Shae aye \ 
ye 3, 19, 27, 34, 40; No facings. tl tease 
W-10-M-3 10” Cored concrete masonry; see Notes 3, 18, 27, 34, 40; SO psi ahi, \ 1, 20 4 

No facings. 
W-10-M-4 10” Cored concrete masonry; see Notes 2, 19, 26, 34, 40; BO pai | 2 hrs \ 1. 20 ) 
No facings. 
Sr aa CT 
No facings. 
W-10-M-6 10” Cored concrete masonry; see Notes 2, 19, 26, 33, 41; 80 psi 1 hr. 1,20 | 1%, 
No facings. 30 min. 
No facings. 
z Cored concrete masonry (cavity type 2” air space); see eet ir, \ 
-10-M- Pees tha 
Ppt: Notes 3, 19, 27, 34, 42; No facings. 89 PSI 115 min, ‘ 


(continued) 
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TABLE 1.1.5—continued 
MASONRY WALLS 
10” TO LESS THAN 12” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE. Post. |NOTES 
™ Cored concrete masonry (cavity type 2” air space); see re ea sie ; 
y hee Notes 3, 18, 27, 34, 42: No facings. 80 Pt D5 main. ; 1 0a 
es Cored concrete masonry (cavity type 2” air space); see : bs hr. 
W pie }0 Notes 3, 19, 27, 34, 41; No facings. oO S| Senin i el 
“ Cored concrete masonry (cavity type 2” air space); see 3 hrs. 3! 
Wi0-M-1 Notes 3, 18, 27, 34, 41; No facings. 30 min. a: 
+ 9” thick concrete block (11°/,” x 9” x 4'/,”) with two 2” 1 hr. 
sk We10-MeI2 Meh? ped roel Nala voids included; */,” P.C. plaster '/,” neat gypsum. ead 53 min. | 7 [as.a4 aa} | 
Holly clay tile block wall - 8'/,” block with two 3” aie 
W-10-M-13 10” voids in each 8'/,” section; */,” gypsum plaster - each] N/A ree 23 25.ier 2s 
face. 
. Two layers 4'/,” brick with 1'/,” air space; No ties sand 
Le haps cement mortar. (Fletton brick - 1910 psi). Meamy oe alters 
lj)" “ q mi 
W-10-M-15 10” pois layers 4, thick evon brick oe psi); NiAct oneal 7 |23,24 
1’/,” air space; Ties: 18” 0.c. vertical; 3’ 0.c. horizontal. 
: Cored concrete masonry; 2” air cavity; see Notes 3, 19, : 
+ NAS lj; ’ 
ow Cored concrete masonry; see Notes 3, 18, 27, 34, 40; ; 
bart oe Facings: side 1 only; see Note 38. iN ash eit ee ; eh bk 
. Cored concrete masonry; see Notes 2, 19, 26, 33, 40; . | 2 brs. 
is f = 1) ” p) p) p) ’ ’ ’ | 
vncs| or [eacieaerra = "henlge| [| [owe 
W-10-M-19 1011," Cored concrete masonry; see Notes 2, 18, 26, 33, 40; 80 Asi | 6 his. 1 1, 20 
Facings: one side; see Note 38. 
Hees es Cored concrete masonry; see Notes 2, 19, 26, 33, 41; ; 
et ae Facings: fire side of wall only; see Note 38. SO 08h be lis. : bee 2 
W-10-M-21 10'/,” Cored concrete masonry; see Notes 2, 18, 26, 33, 41; 30 pal Suara: 1, 20 
¢ Facings: one side only; see Note 38. 
Cored concrete masonry (cavity type 2” air space); see ae 
W-10-M-22 10'/,”_ | Notes 3,19, 27, 34, 42; Facings: fire side only; see} 80 psi 1, 20 oh 
45 min. 
Note 38. 
Cored concrete masonry (cavity type 2” air space); see ee 
W-10-M-23 10'/,” | Notes 3, 18, 27, 34, 42; Facings: one side only; see! 80 psi 15 te, 1 
mips saya 


Note 38. 


Cored concrete masonry (cavity type 2” air space); see 
W-10-M-26 10°/,” 80 psi 


Notes 3, 19, 27, 34, 41; Facings: fire side only; see 
Note 38. 

Cored concrete masonry (cavity type 2” air space); see 
Notes 3, 18, 27, 34, 41; Facings: one side only; see 
Note 38. 

Core: 8”, 40% solid tile plus 2” furring tile; °/,” sanded 
gypsum plaster between tile types; Facings: both sides 
*/,” Portland cement plaster or stucco. 


(continued) 
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TABLE 1.1.5—continued 
MASONRY WALLS 
10” TO LESS THAN 12” THICK 


ea REFERENCE NUMBER 


CONSTRUCTION DETAILS 


Core: 8”, 40% solid tile plus 2” furring tile; °/,” eed es 


REC. 
ITEM CODE | THICKNESS PRE- Post. | NOTES 
3 hrs. 
W-10-M-27| 10°/,” | gypsum plaster between tile types; Facings: one side 80 psi ms 
*/,” Portland cement plaster or stucco. 
Cored concrete masonry; see Notes 3, 18, 27, 34, 40; ‘ 


Facings: both sides; see Note 38. 
f Cored concrete Masonry} see Notes 2, 18, 26, 33, 41; F 
Cored concrete masonry ware type 2” air space); see 
W-11-M-31 114 Notes 3, 18, 27, 34, 42; Facings: both sides; see Note] 80 psi | 5 hrs. 1 1, 20 4 
38. 
Cored concrete masonry (cavity type 2” air space); see 
W-11-M-32 bho Notes 3, 18, 27, 34, 41; Facings: both sides; see Note] 80 psi | 5 hrs. 1 1, 20 5 
38. 
. a ” $ ” 4 ® 
W-11-M-33 Two layers brick (4°/,” Fletton, 2,428 psi) 2” air space; stonvm ome.) ] | 7 23, 24 woul 


galvanized ties; 18” o.c. - horizontal; 3’ 0.c. - vertical. 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa. 
Notes: 

1. Tested at NBS - ASA Spec. No. A2-1934. 

2. One unit in wall thickness. 

3. Two units in wall thickness. 

4. Two or three units in wall thickness. 

5. Two cells in wall thickness. 

6. Three or four cells in wall thickness. 

7. Four or five cells in wall thickness. 

8. Five or six cells in wall thickness. 

9. Minimum percent of solid materials in units = 40%. 
10. Minimum percent of solid materials in units = 43%. 
11. Minimum percent of solid materials in units = 46%. 
12. Minimum percent of solid materials in units = 48%. 
13. Minimum percent of solid materials in units = 49%. 
14. Minimum percent of solid materials in units = 45%. 
15. Minimum percent of solid materials in units = 51%. 
16. Minimum percent of solid materials in units = 53%. 
17. Not less than */, inch thickness of 1:3 sanded gypsum plaster, 
18. Noncombustible or no members framed into wall. 
19, Combustible members framed into wall. 
20. Load: 80 psi for gross cross sectional area of wall. 
21. Portland cement-lime mortar. 
22. Failure mode—thermal. 
23. British test. 
24. Passed all criteria. 
25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thickness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid material in concrete units = 52%. 
30. Minimum percent of solid material in concrete units = 54%. 
31. Minimum percent of solid material in concrete units = 55%. 
32. Minimum percent of solid material in concrete units = 57%. 
33. Minimum percent of solid material in concrete units = 60%. 
34, Minimum percent of solid material in concrete units = 62%. 
35. Minimum percent of solid material in concrete units = 65%. 


(continued) 
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36. 
Sih 
38. 
59) 
40, 
41. 
42, 


TABLE 1.1.5—continued 
MASONRY WALLS 
10” TO LESS THAN 12” THICK 


Minimum percent of solid material in concrete units = 70%, 

Minimum percent of solid material in concrete units = 76%. 

Not less than '/, inch of 1:3 sanded gypsum plaster. 

Three units in wall thickness. 

Concrete units made with expanded slag or pumice aggregates. 

Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 

Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
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® FIGURE 1.1.6 
_ MASONRY WALLS 
12” TO LESS THAN 14” THICK 


NUMBER OF : f 
The number in each box is 
ASSEMBLIES keyed to the last number in the 
Item Code column in the Table. 
10 For example: 
5 
51 
33 
: a 
0 
0 | 2 3 4 5 6 7 8 9 10 1) 12 18 14 15 16 17 
© FIRE-RESISTANCE RATING (HOURS) 
TABLE 1.1.6 
MASONRY WALLS 
12” TO LESS THAN 14” THICK 


PERFORMANCE REFERENCE NUMBER REC 


ITEM CODE | THICKNE CONSTRUC DETAIL B NOTES 

W-12-M-l 12” Core: solid clay or shale brick; N/A 12 hrs. 1 1D 
No facings. 

W-12-M-2 12” Core: solid clay or shale brick; 160:psi-4-10-hrs. 1 1, 44 10 
No facings. 

W-12-M-3 12” Core: hollow rolok of clay or shale; 160-pal rae \ 1, 44 5 
No facings. 

W-12-M-4 12” Core: hollow rolok bak of clay or shale; 160 psi | 10 hrs. 1 1,44 10 
No facings 


a 
WIEM% | 127 [Coresndine ick Novieines [| NA [Was [ [1 ||! | 4 
WET | 127 [Core sndlime brick No ficigs. | Tent [hs [| 1 | | 


Cored clay or shale brick; Units in wall 

W-12-M-8 pa! thickness: 1; Cells in wall thickness: 2;} 120 psi | 5 hrs. 1 1, 45 5 
Minimum % solids: 70; No facings. 

a on : —" a fei ae oe ee 


(continued) 


Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 3; 
Minimum % solids: 87; No facings. 


Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 3; 
Minimum % solids: 87; No facings. 
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TABLE 1.1.6—continued 
MASONRY WALLS 
12” TO LESS THAN 14” THICK 


rencor lreoness] consmuevonormes [oto | me S| owen | || 
fwremeut| i [Ngee oeNoncm | Sm | zm | ft | | a0 | ah 
Seiten HEL 9 SSE) 
coutimecee em [oe] al | [eal 
oi Sea ae ol oe | fp [el 
wizweie| 1" ieee hated ES a A 
12” Core: clay or shale structural tile; see spew ee ele 
Notes 3, 6, 9, 18; No facings. 30 min 
Gi Saemeee == ome |p] pm] 
7 abba ef lilt) ofall 
uy -LecesietabsNgechar 8 | 935 Ecce e) ee e 
ww] 1 [Naee insohangs som fms] ft fume] s | 
wow] ie [OE Poa papi | 1m | | tf | 20 | 0 | 
receced Recon enact ear ad eee ee ee 
Saat aia aig anata | 20 | Gh | | a a ae 
IstsauNomine | Sees | 2m | ft | kao 
eae sear Notes | Sms] sm | fo | fads 
i asanaeNotige | 8 [som | | tf fea | ta 
ieeshat Notes | Ses | aime | ft | ff a 
ansnas Notes | ms | zm | ft | | uz] 
ieznsnasNonenge | Sr | ses | ft | fz] 
Cored concrete masonry; see Notes 2, jaopst jasmin} ft | [nao] | 


W-12-M-17 


W-12-M-18 


W-12-M-19 


W-12-M-20 


19, 26, 32, 43; No facings. 


* Cored concrete masonry; see Notes 2, ; . 1 


(continued) 
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if TABLE 1.1.6—continued 
S MASONRY WALLS 
12” TO LESS THAN 14” THICK 


[LOAD TIME_[PRE-BMS-92|BMS-22]POST-BmS-22 
3 . . * ] we 4 
W-12-M-34 12! ir Core: solid clay or shale brick; lt, of 13 160 lore 1 1, 44 
sanded gypsum plaster facings on one side. | psi 
. = ee i 2 . 
W-12-M-35| 12,” Core: solid clay or shale brick; ls of h3 NA | 13 hrs. \ | 13 
sanded gypsum plaster facings on one side. 
Core: hollow rolok of clay or shale; '/,” of 160 
W-12-M-36| 12'/,” | 1:3 sanded gypsum plaster facings on one sj 6 hrs, 1, 44 
side, P 
Core: hollow rolok bak of clay or shale; '/,” 160 
W-12-M-37| 12'/,” | of 1:3 sanded gypsum plaster facings on one sj 10 hrs. 1 1, 44 10 
side. F 
. . ae . 
W-12-M-38| 12!” Core: concrete; iy OF 13 sanded gypsum 160 ie 7 1. 44 14 
plaster facings on one side. psi 
: a OE ually piteg z 
W-12-M-39 121," Core: sand-lime brick; ie of 1:3 sanded 160 10 hrs. 1, 44 10 
gypsum plaster facings on one side. psi 


: a eine eu plee ‘ 
W-12-M-40| 12!” Core; sand-lime brick; {, Of 3 sanded N/A | 15 hrs. \ 15 
gypsum plaster facings on one side. 
Cored clay or shale brick; Units in wall 
we He Writs thickness: 1; Cells in wall thickness: 2; 120 
pnpeesss leat Minimum % solids: 70; '/,” of 1:3 sanded] psi re hee 
gypsum plaster facings on one side. 
Cored clay or shale brick; Units in wall 
STO LA. eons thickness: 3; Cells in wall thickness: 3; 160 
igtcapee 12h, Minimum % solids: 87; '/,” of 1:3 sanded] psi eats 


gypsum plaster facings on one side. 


Cored clay or shale brick; Units in wall 
eG Oe 1,» | thickness: 3; Cells in wall thickness: 3; 

Wr ar 6 Minimum % solids: 87; '/,” of 1:3 sanded ae he bi 
gypsum plaster facings on one side. 
Cored concrete masonry; see Notes 2, 19, > hrs 

W-12-M-44| 12'/,” | 26, 34, 41; Facings: fire side only; see Note { 
38, 30 min 
Cored concrete masonry; see Notes 2, 18, 

W-12-M-45| 12'/,” | 26, 34, 39, 41; Facings: one side only; see 
Note 38. 
Cored concrete masonry; see Notes 2, 19, 

W-12-M-46| = 12'/,” 26, 31, 41; Facings: fire side only; see Note 
Cored concrete masonry; see Notes 2, 18, 

W-12-M-47 Lou 26, 31, 41; Facings: one side of wall only; 
see Note 38. 
Cored concrete masonry; see Notes 3, 18, 

W-12-M-49 ey 27, 31, 43; Facings: one side only; see Note 
38. 
Cored concrete masonry; see Notes 2, 19, 

W-12-M-50 eh Wee 26, 32, 43; Facings: fire side only; see Note 

2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-49 


80 psi 


80 psi] 6 hrs 


80 psi] 2 hrs 


80 psi] 5 hrs 


2 hrs. 


SOipst 30 thin, 


80 psi] 6 hrs. 


2 hrs. 


pips! 30 min. 


38. 

Cored concrete masonry; see Notes 3, 19, 
W-12-M-48 Pe 27, 31, 43; Facings: fire side only; see Note 

38. 

38. 
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TABLE 1.1.6—continued 
MASONRY WALLS 
12” TO LESS THAN 14” THICK 


ITEM CODE 


THICKNESS CONSTRUCTION DETAILS 


Dy” Cored concrete masonry; see Notes 2, 18, 26, 
. 32, 43; Facings: one side only; see Note 38. 


W-12-M-51 


128)” Clay or shale structural tile; see Notes 2, 6, 9, 
: 18; Facings: side 1, see Note 17; side 2, none. 


125/,” Clay or shale structural tile; see Notes 2, 6, 9, 
19; Facings: fire side only; see Note 17. 
Clay or shale structural tile; see Notes 2, 6, 


14, 19; Facings: side 1, see Note 17; side 2, 
none. 


Clay or shale structural tile; see Notes 2, 6, 
W-12-M-55 12°/,” | 14, 18; Facings: exposed side only; see Note 
17, 


Clay or shale structural tile; see Notes 2, 4, 
|g hes 13, 18; Facings: side 1, see Note 17; side 2, 


W-12-M-52 


W-12-M-53 


W-12-M-54 | eal Pe 


W-12-M-56 


Clay or shale structural tile; see Notes 3, 6, 9 
5 rs 3 5 Seca) 
Wel2sM;38 18; Facings: side 1, see Note 17; side 2, none. 


25), Clay or shale structural tile; see Notes 3, 6, 9, 
Welacht-32 19; Facings: fire side only; see Note 17. 


none. 


Clay or shale structural tile; see Notes 1, 4, 
13, 19; Facings: fire side only; see Note 17. 


Clay or shale structural tile; see Notes 3, 6, 
14, 18; Facings: side 1, see Note 17; side 2, 
none, 


Clay or shale structural tile; see Notes 3, 6, 
14, 19; Facings: fire side only; see Note 17. 


Clay or shale structural tile; see Notes 3, 6, 
16, 18; Facings: side 1, see Note 17; side 2, 
none. 


Clay or shale structural tile; see Notes 3, * sos 
16, 19; Facings: fire side only; see Note 17. 


Core: 8”, 40% solid clay or shale eri |r 
tile; Facings: 4” brick plus */,” of 1:3 sanded 
gypsum plaster on one side. 


Ly 


4 Core: solid clay or shale brick; ore of 1:3 
W=LJ-M-0> sanded gypsum plaster facings on both sides. 
‘i ’ * Awl pth 
W-13-M-66 13” Core: solid clay or shale brick; ‘/, of 1p3 
sanded gypsum plaster facings on both sides. 
‘ : a Gia . 
W-13-M-67 13” Core: solid clay or shale brick; ’/, of i¢3 
sanded gypsum plaster facings on both sides. 
13” 


Core: hollow rolok of clay or shale; '/,” of 
W-13-M-68 1:3 sanded gypsum plaster facings on both 
sides, 
. 4 + Le ’ 
W-13-M-69 13” Core: concrete brick; i, OF 1:3 sanded rane 
sum plaster facings on both sides. 


PERFORMANCE REFERENCE NUMBER 
POST. | NOTES | HOURS 
LOAD | TIME |PRE-BMS-92 BMS-92 
3 hrs. 1 


.| 3 hrs. 


CSS a CI 
CS a A 
Pa ea a 


3 hrs. 1 
Eee re 


ease 
ESC i BCE 
fefemlf 


easel sal lal 
zfe=| 1b ep 


( ar 
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, TABLE 1.1.6—continued 
MASONRY WALLS 
12” TO LESS THAN 14” THICK 


PERFORMANCE REFERENCE NUMBER 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS 
LOAD | TIME |PRE-BMS-92 | BMS-92 | POST-BMS-92 


lj” F 
W-13-M-70 13” Core: sand-lime brick; ‘/,” of 1:3 sanded 160 12 hrs. 1 1, 44 2 
gypsum plaster facings on both sides. psi 
lj” 
W-13-M-71 13” Core: sand-lime brick; ‘/,” of 1:3 sanded NA-1-49 fre: 
gypsum plaster facings on both sides. 
Cored clay or shale brick; Units in wall 
“ thickness: 1; Cells in wall thickness: 2; 120 
i cue) us Minimum % solids: 70; '/,” of 1:3 sanded| psi Ths. 
gypsum plaster facings on both sides. 
Cored clay or shale brick; Units in wall 
a thickness: 3: Cells in wall thickness: 3; 160 
ee 4 Minimum % solids: 87; '/,” of 1:3 sanded| psi hte an a 
gypsum plaster facings on both sides. 
a Minimum % solids: 87; '/,” of 1:3 sanded pie aes : “ 
gypsum plaster facings on both sides. 
mp Cored concrete masonry; see Notes 18, 23, : 
a Cored concrete masonry; see Notes 19, 23, 
& Cored concrete masonry; see Notes 3, 18, 
Cored concrete masonry; see Notes 2, 18, 
Cored concrete masonry; see Notes 2, 18, 
W-13-M-79 hea 26, 34, 41; Facings: both sides of wall; see|80 psi] 7 hrs. 
Note 38. 
Core: clay or shale structural tile; see sn [80s 
a -M- lj 3 


2, 6, 14, 19; Facings: both sides; see Note 17. 
Core: clay or shale structural tile; see Notes 
W-13-M-82|  13'/,” 80 psi] 6 hrs. 


2, 4, 13, 18; Facings: both sides; see Note 
A?) 
aniaita eas: 


Core: clay or shale structural tile; see sn [Bost 
(continued) 


NOTES 


Cored clay or shale brick; Units in wall 
thickness: 3; Cells in wall thickness: 2; 


3, 6, 9, 18; Facings: both sides; see Note 17. 


Core: clay or shale structural tile; see aia 
3, 6, 14, 18; Facings: both sides; see Note 
ie 


Core: clay or shale structural tile; see Notes 
3, 6, 16, 18; Facings: both sides; see Note 
Of 
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TABLE 1.1.6—continued tha 
MASONRY WALLS . 
12” TO LESS THAN 14” THICK 


ITEM CODE THickness| CONSTRUCTION DETAILS ead Bh Ns REFERENCE NUMBER 
LOAD] TIME |PRE-BMS-92 POST-BMS.92 


bebe 
aol sa 
eae es 


bac concrete masonry; see Notes 18, 23, 

W-13-M-86 (pie 28, 39, 41; Facings: one side only; see Note] 80 psi| 8 hrs. 
38. 
Cored concrete masonry; see Notes 19, 23, 

W-13-M-87| 131/,” | 28, 39, 41; Facings: fire side only; see Note} 80 psi] 5 hrs. 
38. 


For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 
Notes: 
. Tested at NBS - ASA Spec. No. A2-1934. 
. One unit in wall thickness. 
. Two units in wall thickness. 
. Two or three units in wall thickness. 
. Two cells in wall thickness. 
. Three or four cells in wall thickness. 
. Four or five cells in wall thickness. 
. Five or six cells in wall thickness. 
9, Minimum percent of solid materials in units = 40%. 
10. Minimum percent of solid materials in units = 43%, 
11. Minimum percent of solid materials in units = 46%. 
12. Minimum percent of solid materials in units = 48%. 
13. Minimum percent of solid materials in units = 49%, 
14. Minimum percent of solid materials in units = 45%. 
15. Minimum percent of solid materials in units = 51%, 
16. Minimum percent of solid materials in units = 53%. 
17. Not less than */, inch thickness of 1:3 sanded gypsum plaster. © 


on D UM fF WN 


18. Noncombustible or no members framed into wall. 

19. Combustible members framed into wall. 

20. Load: 80 psi for gross area. 

21. Portland cement-lime mortar. 

22. Failure mode-thermal. 

23. British test. 

24. Passed all criteria. 

25. Failed by sudden collapse with no preceding signs of impending failure. 

26. One cell in wall thickness, 

27. Two cells in wall thickness. 

28. Three cells in wall thickness. 

29, Minimum percent of solid material in concrete units = 52%. 

30. Minimum percent of solid material in concrete units = 54%. 

31. Minimum percent of solid material in concrete units = 55%, 

32. Minimum percent of solid material in concrete units = 57%. 

33. Minimum percent of solid material in concrete units = 60%. 

34. Minimum percent of solid material in concrete units = 62%. 

35. Minimum percent of solid material in concrete units = 65%. 

36. Minimum percent of solid material in concrete units = 70%. 

37. Minimum percent of solid material in concrete units = 76%. 

38. Not less than '/, inch of 1:3 sanded gypsum plaster. 

39. Three units in wall thickness. 

40. Concrete units made with expanded slag or pumice aggregates. 

41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders. 
42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
43. Concrete units made with siliceous sand and gravel. Ninety percent ot more quartz, chert or flint. 
44, Load: 160 psi of gross wall cross sectional area. 

45. Load: 120 psi of gross wall cross sectional area. 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


FIGURE 1.1.7 
MASONRY WALLS 
14” OR MORE THICK 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
5 
5 
8 
0 
0 1 2 3 4 5 6 if 8 9 10 11 12 13 14 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.1.7 
MASONRY WALLS 
14” OR MORE THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS PRE- NOTES | Ree, 
so | | [os ronan 

, ns Core: cored masonry; see Notes 18, 28, 33, : 
" Core: clay or shale structural tile; see Notes : 

ee 4, 7, 9, 19; No facings. tinal | sbimal rie voip Le foot | bf 5 | 
# Core: clay or shale structural tile; see Notes ‘ 

aie 4, 7, 9, 19; No facings. SS ee ee ee 
‘ Core: clay or shale structural tile; see Notes : 
o Core: clay or shale structural tile; see Notes : 
4 Core: clay or shale structural tile; see Notes : 
2 Core: clay or shale structural tile; see Notes ‘ 

a 4, 1, l I, 19; No facings. jaonst | Sts | a oe 1 ii 


2 Core: clay or shale structural tile; see Notes 

a ves 2 Gof slid PRNDSHISsNo facing’. tbe 
a Core: clay or shale structural tile; see Notes 

ons 4, 8, 13, 19; No facings ye 


(continued) 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.1.7—continued ~ 
MASONRY WALLS 
14” OR MORE THICK 


PERFORMANCE REFERENCE NUMBER 


NOTES 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS Loap | TIME aif BMS-92 |POST-BMS-92 ores a 
Core: clay or shale structural tile; see Notes : 
-16-M- % ; : 1, 20 
: Core: clay or shale structural tile; see Notes ‘ 
-16-M- be ‘ ; 1,20 


4, 8, 16, 18; No facings. 
1 


Core: clay or shale structural tile; see Notes 
, 20 


4, 6, 16, 19; No facings. 


Core: clay or shale structural tile; see Notes 
4, 7,9, 18; Facings: side 1, see Note 17; side 
2, none. 


Core: clay or shale structural tile; see Notes 
W-16-M-15 way 4, 7, 9, 19; Facings: fire side only; see Note} 80 psi | 5 hrs. 
Li 
Core: clay or shale structural tile; see Notes 
W-16-M-16 16°/,” 4, 7, 10, 18; Facings: side 1, see Note 17;] 80 psi | 7 hrs. 
side 2, none. 
Core: clay or shale structural tile; see Notes 
16°/,” 4, 7, 10, 19; Facings: fire side only; see Note| 80 psi | 5 hrs. 
dil 
Core: clay or shale structural tile; see Notes 
W-16-M-18 16°/,” 4, 7, 11, 18; Facings: side 1, see Note 17;} 80 psi | 5 hrs. 
side 2, none. 
Core: clay or shale structural tile; see Notes 
W-16-M-19 16°/,” 4,7, 11, 19; Facings: fire side only; see Note} 80 psi | 6 hrs. 
ive 
Core: clay or shale structural tile; see Notes 
W-16-M-20| 16%,” | 4,8, 13, 18; Facings: sides 1 and 2; see Note] 80 psi |11 hrs. 
Li 


W-16-M-14| —16°/,” 80 psi | 6 hrs. 1 


W-16-M-17 


— 
N 
oS 


1, 20 


. 


Bey) 


side 2, none. 


Core: clay or shale structural tile; see Notes 
4, 8, 13, 19; Facings: fire side only; see Note 
7. 


Core: clay or shale structural tile; see Notes 
4, 8, 15, 18; Facings: side 1, see Note 17; 
side 2, none. 


4, 8, 13 18; Facings: side 1, see Note 17; 


Core: clay or shale structural tile; see Notes 
W-16-M-21 Coke 80 psi | 9 hrs. 
Ye cen 


8 hrs. 


(continued) 


Core: clay or shale structural tile; see Notes 
4, 8, 15, 19; Facings: fire side only; see Note 
17. 


Core: clay or shale structural tile; see Notes 
4, 6, 16, 18; Facings: side 1, see Note 17; 
side 2, none. 


Ce i 
a c 
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a" 


Core: clay or shale structural tile; see Notes 
4, 6, 16, 19; Facings: fire side only; see Note 
17. 
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TABLE 1.1.7—continued 
MASONRY WALLS 
14” OR MORE THICK 


REFERENCE NUMBER REC. 
do ee ee 
Core: clay or shale structural tile; see 
W-17-M-27 17% Notes 4, 7, 9, 18; Facings: sides 1 and 2;| 80 psi | 8 hrs. l 1, 20 
see Note 17. 
Core: clay or shale structural tile; see 
W-17-M-28 VE Notes 4, 7, 10, 18; Facings: sides 1 and| 80 psi | 9 hrs. 1, 20 
2; see Note 17. 
W-17-M-29 Lie Notes 4, 7, 11, 18; Facings: sides 1 and| 80 psi | 10 hrs. 1 1, 20 
2; see Note 17. 
Core: clay or shale structural tile; see 
W-17-M-30 LW bre Notes 4, 8, 15, 18; Facings: sides 1 and} 80 psi | 12 hrs. Lo20 ito 
2; see Note 17. 
Core: clay or shale structural tile; see 
W-17-M-31 | aby Og 80 psi | 13 hrs. 1 1.20 13 
2; see Note 17. 


Notes 4, 6, 16, 18; Facings: sides 1 and 

For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 
Notes: 

1 Tested at NBS - ASA Spec. No. A2-1934, 

2. One unit in wall thickness. 

3. Two units in wall thickness, 

4. Two or three units in wall thickness. 
5. Two cells in wall thickness. 
6 
ql 
8 


Core: clay or shale structural tile; see 


. Three or four cells in wall thickness. 
. Four or five cells in wall thickness. 
. Five or six cells in wall thickness. 
9, Minimum percent of solid materials in units = 40%. 
10. Minimum percent of solid materials in units = 43%, 
11. Minimum percent of solid materials in units = 46%, 
12. Minimum percent of solid materials in units = 48%. 
13. Minimum percent of solid materials in units = 49%. 
14. Minimum percent of solid materials in units = 45%. 
15, Minimum percent of solid materials in units = 51%, 
16. Minimum percent of solid materials in units = 53%. 
17. Not less than */, inch thickness of 1:3 sanded gypsum plaster. 
18. Noncombustible or no members framed into wall. 
19. Combustible members framed into wall. 
20. Load: 80 psi for gross area. 
21. Portland cement-lime mortar. 
22. Failure mode—thermal. 
23. British test. 
24. Passed all criteria. 
25. Failed by sudden collapse with no preceding signs of impending failure. 
26. One cell in wall thickness. 
27. Two cells in wall thickness. 
28. Three cells in wall thickness. 
29. Minimum percent of solid material in concrete units = 52%. 
30. Minimum percent of solid material in concrete units = 54%, 
31. Minimum percent of solid material in concrete units = 55%, 
32. Minimum percent of solid material in concrete units = 57%. 
33, Minimum percent of solid material in concrete units = 60%. 
34. Minimum percent of solid material in concrete units = 62%. 
35. Minimum percent of solid material in concrete units = 65%. 
36. Minimum percent of solid material in concrete units = 70%. 
37. Minimum percent of solid material in concrete units = 76%. 
38. Not less than '/, inch of 1:3 sanded gypsum plaster. 
39, Three units in wall thickness. 
40. Concrete units made with expanded slag or pumice aggregates. 
41. Concrete units made with expanded burned clay or shale, crushed limestone, air cooled slag or cinders, 
42. Concrete units made with calcareous sand and gravel. Coarse aggregate, 60 percent or more calcite and dolomite. 
43. Concrete units made with siliceous sand and gravel. Ninety percent or more quartz, chert or flint. 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


FIGURE 1.2.1 & 
METAL FRAME WALLS ' 
0” TO LESS THAN 4” THICK 
NUMBER OF 
ASSEMBLIES 
15 


The number in each box is 
10 keyed to the last number in the 
Item Code column in the Table. 


For example: 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.2.1 
METAL FRAME WALLS 


0” TO LESS THAN 4” THICK 


[ PERFORMANCE | REFERENCE NUMBER a 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS NOTES 
LOAD | TIME |PRE-BMS-92 /Bms.92 a a HOURS 


Core: steel channels having three rows of 
4” x '/.” staggered slots in web; core filled 
W-3-Me-1 a with heat expanded vermiculite weighing} N/A |25 min. 1 ; 
1.5 lbs./ft.? of wall area; Facings: sides 1 and 
2, 18 gage steel, spot welded to core. 


Core: steel channels having three rows of 
4” x |/.” staggered slots in web; core filled 
with heat expanded vermiculite weighing 2 
Ibs./ft.? of wall area; Facings: sides 1 and 2, 
18 gage steel, spot welded to core. 


Solid partition: */,” tension rods (vertical) 
3’ o.c. with metal lath; Scratch coat: cement/ 
W-3-Me-3 aye sand/lime plaster; Float coats: cement/sand/| N/A | 1 hr. i 1 
lime plaster; Finish coats: neat gypsum 
plaster. 


Solid wall: steel channel per Note 1; 
2” thickness of 1:2; 1:3 Portland cement on} N/A |30 min. 1 y, 
metal lath. 


= 
w 


— 


(continued) 


RESOURCE A-56 2022 CALIFORNIA EXISTING BUILDING CODE 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


} TABLE 1.2.1—continued 
/ METAL FRAME WALLS 
0” TO LESS THAN 4” THICK 
| PERFORMANCE | REFERENCE NUMBER REC. 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS 
Solid wall: steel channel per Note 1; 2” 
1 hr. 
W-2-Me-5 ay, 
45 min. 


i thickness of neat gypsum plaster on metal 
Solid wall: steel channel per Note 1; 2” 
W-2-Me-6 thickness of 1:1'/,; 1:1'/, gypsum plaster on| N/A Ps, 
see min. 
metal lath. 


lath. 
Solid wall: steel channel per Note 2; 2” 
W-2-Me-7 thickness of 1:1; 1:1 gypsum plaster on} N/A | Ihr. 
metal lath. 
a Sal Be st 
W-2-Me-11| — 2!/,” Soe 
45 min, 
W-2-Me-12| — 2!/," ee ee 
15 min. 
W-2-Me-13 ob N/A | 1hr. 
thickness of 4.5:1:7; | 4.5:1:7 Portland 
cement, sawdust and sand sprayed on wire 


W-2-Me-14 21" N/A 1 hr. 
mesh; see Note 3. 


Solid wall: steel channel per Note 1; 2” 
thickness of 1:2; 1:2 gypsum plaster on 
metal lath. 


Solid wall: steel channel per Note 2; 21/,” 
thickness of 1:2; 1:3 Portland cement on 
metal lath. 


Solid wall: steel channel per Note 2; 2'/,” 
thickness of neat gypsum plaster on metal 
lath. 


Solid wall: steel channel per Note 2; 
2'/, “thickness of 1:'/,; 1:'/, gypsum plaster 
on metal lath. 


= w 
to ~—e pao 
EH : : 


Solid wall: steel channel per Note 2; 2!/,” 
thickness of 1:1; 1:1 gypsum plaster on 
metal lath. 


Solid wall: steel channel per Note 2; oI 
thickness of 1:2; 1:2 gypsum plaster on 
metal lath. 


Solid wall: steel channel per Note 1; 2'/,” 


— 
w 
“aE 8 
> 


Solid wall: steel channel per Note 2; 2'/,” 
W-2-Me-15} = 2'/,” thickness of 1:4; 1:4 Portland cement} N/A | 20 min. 
sprayed on wire mesh; see Note 3. 
Solid wall: steel channel per Note 2; 2'/,” 
W-2-Me-16 eae thickness of 1:2; 1:3 Portland cement on| N/A |30 min. 
metal lath. 
Solid wall: steel channel per Note 2; 2'/,” 
W-2-Me-17| —2'/,” thickness of neat gypsum plaster on metal 
lath, 
oe ng 
W-2-Me-19} = 21/,” thickness of 1:1; 1:1 gypsum plaster on] N/A : sas 
30 min. 
metal lath. 


Solid wall: steel channel per Note 2; 2!/,” 
OQ (continued) 


2 hrs. 


thickness of 1:'/,; 1:'/, gypsum plaster on 
metal lath. 


Solid wall: steel channel per Note 2; 2'/,” 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.2.1—continued r J 
METAL FRAME WALLS NS 
0” TO LESS THAN 4” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS Noves Ea 
RE [Tae | PEER sub PonTueaz| =| nota 
Solid wall: steel channel per Note 2; 2'/,” 
W-2-Me-20 2S thickness of 1:2; 1:2 gypsum plaster on| N/A 
metal lath. 
W-2-Me-21 phe thickness of 1:2; 1:3 gypsum plaster on} N/A | 1 hr. 
metal lath. 
Core: steel channel per Note 2; 1:2; 1:2 
W-3-Me-22 3 gypsum plaster on */,” soft asbestos lath;} N/A |45 min. 1 at, 
plaster thickness 2”. 
Solid wall: steel channel per Note 2; 2!/,” 
W-3-Me-23 3'/,” | thickness of 1:2; 1:2 gypsum plaster on ye" 
asbestos lath. 
Solid wall: steel channel per Note 2; lath 
Vere se over and 1:2!/,; 1:2'/, gypsum plaster on 1” 
Mppees aa magnesium oxysulfate wood fiberboard; 
plaster thickness 2'/,”. 
W-3-Me-25 3'/,” | thickness of 1:'/59:2; | 1:'/g9: 3 Portland} N/A |45 min. fi 
cement and asbestos fiber plaster. 
Core: steel studs; see Note 4; Facings: both 
W-3-Me-26 che sides */,” thickness of 1:2; 1:3 Portland] N/A |30 min. 
cement. 
; ; F acinae: \ 


Solid wall: steel channel per Note 2; 2!/,” 


Core: steel studs; see Note 4; Facings: */, 


sides */,” thickness of neat gypsum plaster. 


Core: steel studs; see Note 4; Facings: both Viarobs 
W-3-Me-28 3'/,” | sides */,” thickness of 1:'/,; 1:'/, gypsum| N/A ee 1 He 
plaster. ; 
Core: steel studs; see Note 4; Facings: both 
W-3-Me-29 aWae sides */,” thickness of 1:2; 1:2 gypsum plas-| N/A | 1 hr. 1 1 
ter. 
Core: steel studs; see Note 4; Facings: both 
W-3-Me-30 Sh areinanles yal N/A |45 min. 1 ah 
aa | etme 


4 thickness of 1:2; 1:3 gypsum 
plaster. 
roma z cian aE 


(continued) 


Core: steel studs; see Note 4; Facings: both 
sides ’/,” thickness of 1:'/59: 2; 1:'/9: 3 
Portland cement and asbestos fiber plaster, 


Core: steel studs; see Note 4; Facings: both 
sides ’/,” thickness of 1:2; 1:3 Portland 
cement. 


Core: steel studs; see Note 4; Facings: rey wa | 
sides ’/,” thickness of neat gypsum plaster. 


Core: steel studs; see Note 4; Facings: ny 
sides ’/,” thickness of 1:'/,; 1:'/, gypsum 
plaster. 


RESOURCE A-58 2022 CALIFORNIA EXISTING BUILDING CODE 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.2.1—continued 
METAL FRAME WALLS 


0” TO LESS THAN 4” THICK 
ness of 1:2; 1:3 gypsum plaster on both 
For SI: 1 inch = 25.4 mm. 
3. Reinforcement is 4-inch square mesh of No. 6 wire welded at intersections (no channels). 
gauge of steel studs was provided when known. The cross-sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 


PERFORMANCE REFERENCE NUMBER REC 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS NOTES ; 
LOAD | TIME |PRE-BMS-92|BMS-92|POST-BMS-92 HOURS 
Core: steel studs; see Note 4; Facings: both thr 
W-3-Me-35| 3°/,;” —_‘| sides ’/,” thickness of 1:2; 1:2 gypsum plas-| N/A 15 men 1 ih, 
ter. 
Core: steel; see Note 4; Facings: 7/, ” thick- 
W-3-Me-36 ate N/A | Lhr. 1 
sides, 
Notes: 
1. Failure mode—local temperature rise—back face. 
2. Three-fourths inch or 1 inch channel framing—hot-rolled or strip-steel channels. 
4. Ratings are for any usual type of nonload-bearing metal framing providing 2 inches (or more) air space. 
General Note: 
The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table “Notes.” More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 
nonbearing wall assemblies, 
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FIGURE 1.2.2 ¢ 
METAL FRAME WALLS : 
4” TO LESS THAN 6” THICK 


NUMBER OF 
ASSEMBLIES 


10 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


For example: 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.2.2 
METAL FRAME WALLS 


4” TO LESS THAN 6” THICK 
of '/,” x '/,” channel and 3” spacer; Metal lath 
on ribs with plaster (three coats) */,” over face 
of lath; Plaster (each side): scratch coat, 
i Core: steel studs; see Note 2; Facings: both 2 hrs. 
Core: steel studs; see Note 2; Facings: both 
W-4-Me-3 4” sides 1” thickness of 1:'/,; 1:'/, gypsum plas-| N/A | 2 hrs, 
W-4-Me-4| 4” Ba 
wa | min. 


HEM CODE freickces CONSTRUCTION DETAILS Abed sen iis rales ores ES 
CaAD | THE [PRESS en PoeTsnsaz|"°™| ours 
3” cavity with 16 ga. channel studs (3!/,” 0.c.) 
W-5-Me-1 ne bs 
11 min. 
cement/lime/sand with hair; float coat, 
cement/lime/sand; finish coat, neat gypsum. 
ter. 
See 
W-4-Me-5| —4/,” he 45 min. 
(continued) 
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Core: steel; see Note 2; Facings: both sides "yw | 
thickness of 1:2; 1:3 gypsum plaster. 


Core: lightweight steel studs 3” in depth; Fac- 
ings: both sides */,” thick sanded gypsum plas- 
ter, 1:2 scratch coat, 1:3 brown coat applied 
on metal lath. 
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TABLE 1.2.2—continued 
METAL FRAME WALLS 
4” TO LESS THAN 6” THICK 


TEM cope. CODE | THICKNESS CONSTRUCTION DETAILS Sth! ential see Notes | , REC. 
HOURS 
Core: lightweight steel studs 3” in depth; ire 
lj” . f 4a 3; ‘ 

W-4-Me-6 4’, Facings: both sides °/,” thick neat gypsum on 4130 min. 
plaster on metal lath. 
Core: lightweight steel studs 3” in depth; 
Facings: both sides */,” thick sanded See 

% 1 4 

even ahs gypsum plaster, 1:2 scratch and brown| Note 4 ei 
coats applied on metal lath. 
Core: lightweight steel studs 3” in depth; 
Facings: both sides ’/,” thick sanded See 

ees : gypsum plaster, 1:2 scratch coat, 1:3 brown} Note 4 ae 
coat, applied on metal lath. 


Core: lightweight steel studs 3” in depth; 
W-4-Me-9 : Facings: both sides ’/,” thick sanded Seo.) elt 
gypsum plaster, 1:2 scratch and 1:3 brown] Note 4 | 15 min. 
coats applied on metal lath. 
W-5-Me-10 | 5” See | a hrs 
Note 4 ; 
> See | 2 hrs. 
wae | 
© | Notes 
1. Failure mode—local back face temperature rise. 


. Ratings are for any usual type of nonbearing metal framing providing a minimum 2 inches air space. 

. Facing materials secured to lightweight steel studs not less than 3 inches deep. 

. Rating based on loading to develop a maximum stress of 7270 psi for net area of each stud. 

. Spacing of steel studs must be sufficient to develop adequate rigidity in the metal-lath or gypsum-plaster base. 

6. As per Note 4 but load/stud not to exceed 5120 psi. 

General Note: 

The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table “Notes.” More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 
nonbearing wall assemblies. 


Core: lightweight steel studs 3” in depth; 
Facings: both sides 1” thick neat gypsum 
plaster on metal lath. 


Core: lightweight steel studs 3” in depth; 
Facings: both sides 1” thick neat gypsum 
plaster on metal lath. 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa. 


mn ew hd 


2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-61 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.2.3 


METAL FRAME WALLS 
6” TO LESS THAN 8” THICK 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS Basses we eet! bells din ta /nores Ey 
On one side of 1” magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1” air space, 3°/,” 
W-6-Me+l brick secured with metal ties to steel frame 1 hr. 
every fifth course; Inside facing of 7/,” 1:2 hes 2|45 min. 
sanded gypsum plaster on metal lath secured 
directly to studs; Plaster side exposed to 
fire. 
On one side of 1” magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1” air space, 3°/,” See 
W-6-Me-2 brick secured with metal ties to steel frame 4 hrs. 1 1 4 
: : oan Note 2 
every fifth course; Inside facing of ‘/,” 1:2 
sanded gypsum plaster on metal lath secured 
directly to studs; Brick face exposed to fire. 
On one side of 1” magnesium oxysulfate 
wood fiberboard sheathing attached to steel 
studs (see Notes 1 and 2), 1” air space, 3°/,” 
brick secured with metal ties to steel frame] See 
peas aa every fifth course; Inside facing of ’/,” ver-| Note 2 a 5 
miculite plaster on metal lath secured 
directly to studs; Plaster side exposed to 
fire. 
For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa. 
Notes: 
1. Lightweight steel studs (minimum 3 inches deep) used. Stud spacing dependent on loading, but in each case, spacing is to be such that adequate rigidity is 
provided to the metal lath plaster base. 
2. Load is such that stress developed in studs is not greater than 5120 psi calculated from net stud area. 
General Note: 
The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table “Notes.” More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance, This is particularly true for 
nonbearing wall assemblies. 
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RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


4 TABLE 1.2.4 
METAL FRAME WALLS 
8” TO LESS THAN 10” THICK 


rans [Te PREY ans [rosT sure" 

On one side of '/,” wood fiberboard sheathing 

next to studs, */,” air space formed with */,” x 

1°/,” wood strips placed over the fiberboard 

and secured to the studs, paper backed wire 

lath nailed to strips 3°/,” brick veneer held in 
W-9-Me-1 | 91/.” place by filling a */,” space between the brick 1 hr, 

> and paper backed lath with mortar; Inside fac- a 2145 min. 

ing of */,” neat gypsum plaster on metal lath 

attached to */,,” plywood strips secured to 

edges of steel studs; Rated as combustible 

because of the sheathing; See Notes 1 and 2; 

Plaster exposed. 
FS 

On one side of paper backed wire lath 

attached to studs and 3°/,” brick veneer held in 

a 

plaster 1:2 for the scratch coat and 1:3 for the 

brown coat; See Notes | and 2; Plaster face 

exposed, 
feo wr [aaanonmees Slee [Pep [> 
The construction details of the wall assemblies are as complete as the source documentation will permit. Data on the method of attachment of facings and the 
gauge of steel studs was provided when known. The cross sectional area of the steel stud can be computed, thereby permitting a reasoned estimate of actual 
loading conditions. For load-bearing assemblies, the maximum allowable stress for the steel studs has been provided in the table “Notes.” More often, it is the 
thermal properties of the facing materials, rather than the specific gauge of the steel, that will determine the degree of fire resistance. This is particularly true for 


place by filling a 1” space between the brick 
For SI: | inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 
nonbearing wall assemblies. 


and lath with mortar; Inside facing of 1” 
Rie 
Notes: 


paper-enclosed mineral wool blanket weigh- 
ing 0.6 Ib./ft.? attached to studs, metal lath or 

1. Lightweight steel studs 2 3 inches in depth, Stud spacing dependent on loading, but in any case, the spacing is to be such that adequate rigidity is provided to 

the metal-lath plaster base. 


paper backed wire lath laid over the blanket 
and attached to the studs, */,” sanded gypsum 

2. Load is such that stress developed in studs is < 5120 psi calculated from the net area of the stud. 

General Note: 
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TABLE 1.3.1 
WOOD FRAME WALLS 


0” TO LESS THAN 4” THICK 


ITEM CODE] THICKNESS CONSTRUCTION DETAILS BASS dlebebebitcts NOTES REC: 
* ‘ lj” ie step te 
W-3-W-l 33/," Solid wall: 2°/, wood wool slab core; */, Nid taaeane 7 > 
gypsum plaster each side. 
2 x 4 stud wall; */,,” thick cement asbestos} 360 psi} 10 
SIOVKp: 7," 2 "16 ib 1 
Same as W-3-W-2 but stud cavities filled] 360 psi; 40 
Tage 3 2 


For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa. 

Notes: 

1. Achieved “Grade C” fire resistance (British), 

2. Nominal 2 x 4 wood studs of No, | common or better lumber set edgewise, 2 x 4 plates at top and bottom and blocking at mid height of wall. 
. All horizontal joints in facing material backed by 2 x 4 blocking in wall. 

. Load: 360 psi of net stud cross sectional area. 

. Facings secured with 6d casing nails. Nail holes predrilled and 0.02 inch to 0.03 inch smaller than nail diameter, 

. The wood-wool core is a pressed excelsior slab which possesses insulating properties similar to cellulosic insulation. 


Nm SW 
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FIGURE 1.3.2 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 
NUMBER OF 
ASSEMBLIES 


30 


ace 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


20 


For example: 
W-5- 


SAGAS. 


10 


NEB 


po 


LAS aS 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.3.2 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


ANCE REFERENCE NUMBER 
ITEM rem cove THICKNESS | CONSTRUCTION DETAILS CEEOameY E 


NOTES 
LOAD TIME _| PRE-BMS-92 | BMS-92| POST-BMS-92 ge HOURS 


" Sree, ‘ 
W-4-W- xB. Stud Wall; “hig GAB: no 35 min.| 10 min. 
lon Design A. 
” 3; Ww . 
W-4-W-2 ay” aye std wall, “7, CAB; ne 38 min.}| 9 min. 
a blak Design A, 
2” x 4” stud wall; */,,” CAB and */,” 
W-4-W-3 ae gypsum board face (both sides);/62 min.| 64 min. 
Design B. 
Greater 
” " ae |) dat 7 lj) 
yeaa) are ge ee a lg hi | that 4 1-10 1 
gypsum board (both sides); Design B. ; 
90 min, 
2” x 4” stud wall; */,,” CAB and 7/,” 
pers a 3; ’ 16 
2” x 4” stud wall; */,,” CAB and Ty us 1-10, 12, 
W-5-W-6 = gypsum board face (both sides);}45 min.| 45 min. 13 
ns B. 
W-4-W-7 x 4” stud wall; */,,” CAB face; 3'/, AG ruindleAd ini 
i wool insulation; Design C. 
u” 3p 0 
W-4-W-8 ae stud walls fe CAB face; 32") ein | 46 main, 1-10, 43 
i wool insulation; Design C. 
“ 3 wv 
w-4-W-9 x 4” stud wall; */,,” CAB face; 3'/,” a0 pain! | “30 in, 1-10, 12, 
aa wool insulation; Design C, 14 


(continued) 


2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-65 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


CE REFERENCE NUMBER 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS shi i i NOTES | Ree 
TIME |PRE-BMS-92 | BMS-92 |POST-BMS-92 HOUR 
: 2” x 4” stud wall; */,.” CAB face; 31,” ; 
W-4-W-10|  4!/,’ oer 2 
mineral wool insulation; Design C, 
2” x 4” stud wall; */,,” CAB face; */,” gyp- 
W-4-W-11 4" sum strips over studs; 5'/,” mineral wool|79 min.|79 min. 4 1-10 1 
insulation; Design D. 


2” x 4” stud wall; */,.” CAB face; */,” gyp- 
W-4-W-12}  4°/,”_—_| sum strips at stud edges; 7'/,” mineral wool] 82 min.| 82 min. 4 1-10 1 
insulation; Design D, 
2” x 4” stud wall; */,.” CAB face; */,” gyp- 
W-4-W-13 sum board strips over studs; 5'/,” mineral|30 min. | 30 min. 4 1-12 
wool insulation; Design D. 
2” x 4” stud wall; */,,” CAB face; */,” gyp- 
W-4-W-14 ai sum board strips over studs; 7” mineral|30 min.|30 min. 4 1-12 
wool insulation; Design D. 
2” x 4” stud wall; Exposed face: CAB shin- 
are ree gles over 1” x 6”; Unexposed face: '/,” -10 1 
Maat oe CAB sheet; 7/,,” fiberboard (wood); Design aksa. js - I 
E. 
2” x 4” stud wall; Exposed face: '/,” CAB 
W-5-W-16|  5'/,”—| sheet; 7/,,” fiberboard; Unexposed face:|32 min.|33 min. 4 1-10 " 
CAB shingles over 1” x 6”; Design E. 
4 1-10 


ess 
— 
1 
— 
(oe) 


>_> 
— 
1 
_— 
i 


1-10 


> 


> 


sheet; gypsum board at stud edges; Unex- 
2” x 4” stud wall; Exposed face: CAB shin- 
Pa ee gles over 1” x 6”; Unexposed face: '/,” 
Wolo ‘ CAB sheet; gypsum board at stud edges; 74.4.) S2.aun, 
5'/,” mineral wool insulation; Design G. 
16 fiberboard; Unexposed face: CAB shin- 
2” x 4” stud wall; Exposed face: CAB 
38 min. | 38 min. 
G. 


2” x 4” stud wall; Exposed face: CAB shin- 
Puen Wwe gles over 1” x 6”; Unexposed face: '/,” 

eile St Ke CAB sheet; gypsum at stud edges; 3'/,” pee: 
mineral wood insulation; Design F. 
posed face: CAB shingles over 1” = 6”; 
2” x 4” stud wall; Exposed face: '/,” CAB 

W-5-W-20| — 5°/,” 79 min.|85 min. 
gles over 1” x 6”; 5'/,” mineral wool insu- 
lation; Design G. 
sheet; gypsum board at stud edges; Unex- 
posed face: CAB shingles 1” x 6” sheath- 
2” x 4” stud wall; 16” 0.c.; '/,” gypsum 
board each side; '/,” gypsum plaster each} N/A | 60 min. 

(continued) 


=" 
i 

— 

nN 


2” x 4” stud wall; Exposed face: '/,” CAB 
W-5-W-18} — 51/,” 42 min. 
3'/,” mineral wool insulation; Design F. 
sheet; gypsum board at */,,” stud edges; 7/ 
2” x 4” stud wall; Exposed face: CAB shin- 
ist eg oe gles 1” x 6” sheathing; Unexposed face: ; : 1-10, 
aN ek a CAB sheet; gypsum board at stud edges; fe ee 12, 14 
5'/,” mineral wool insulation; Design G, 
ing; 5'/,” mineral wool insulation; Design 
side. 


—l 

— 

1o 7) 
ce 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK. 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS AAS A AACA edad notes | sor 
LOAD | TIME |PRE-BMS-92 | BMS-92 | POST-BMS- zy] NOTES. sor 


2” x 4” stud wall; 16” 0.c.; '/)” gypsum 
board each side; '/,” gypsum plaster each] N/A [68 min. 
side. 
2” x 4” stud wall; 18” 0.c.; 7/,” gypsum 
plank each side; */,,” gypsum plaster each} N/A |80 min. ; 15 iY, 
side. 
2” x 4” stud wall; 16” o.c.; */,” gypsum 
board each side; */,,” gypsum plaster each} N/A |37 min. 7 15 us 
side. 
lath each side; '/,” gypsum plaster each} N/A |52 min. 
side. 
a al papa 
2” x 4” stud wall; '/,” fiberboard both 
W-5-W-29 i sides 14% M.C. with F.R. paint at 35 gm./) N/A |28 min. 
fe" 
2” x 4” stud wall; Fire side: '/,” Te Aa 
& i 37 0 5 a 
es ba fiberboard; Back side: '/,” CAB; 16” o.c. Nee ca 
2” x 4” stud wall; 16” o.c.; 1/,” ioe | NA 
os insulation with '/,,” asbestos (both sides of} N/A |50 min. 
; each board). 
2” x 4” stud wall; */,” thick gypsum 17,18, 
W-4-W-32 | 4'/,”_—_‘| wallboard on both faces; insulated cavi- 25 min. 
te "3 23 
ties. 
x 4” stud wall; '/,” thick gypsum 
1 lt 
wallboard on both faces. ” 
warweaa] air | me A Wh hole N "3 40 min. 17;25 
2” x 4” stud wall; '/,” thick gypsum M. 1s, 
W-4-W-34 Atl” wallboard on both faces; insulated cavi- 45 min. 
Gi, 17 
ties. 
2” x 4” stud wall; '/,” thick gypsum 17.18 
W-4-W-35 4'/,” wallboard on both faces; insulated cavi-| N/A 1 hr. 5 4 i 1 
ties. 
x 4” stud wall; '/,” thick, 1.1 lbs./ft.2} See 
a 1 Fi 2 1 
x 4” stud wall; '/,” thick, 0.7 lb./ft.2] See 
z ie 2. 1 
2” x 4” stud wall; '/,” thick, flamertored See 
W-4-W-38 Ati. 1.6 lbs./ft.2 wood fiberboard sheathing on Note 23 30 min. | 17,23 My 
both faces. 
2” x 4” stud wall; '/,” thick gypsum See 17.18 
W-4-W-39 |  4'/,”_—_ | wallboard on both faces; insulated cavi- 1 hr: ee 
rere Note 23 23 
2” x 4” stud wall; '/,” thick, 1:2; 1:3 See 17.21 
=4a ~ lj)” ‘ $ 5 1 
W-4-W-40 4, Sy PRE plaster on wood lath on both Note 23 30 min. 1 73 a 
2” x 4” stud wall; '/,”, 1:2; 1:3 gypsum 
A.W. bn Be ane See L713: 
W-4-W-41 Note 23 1 hr. 


plaster on wood lath on both faces; insu- 
(continued) 
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W-6-W-24 6” 


W-6-W-25 


W-5-W-26 | — 5!/,” 


2” x 4” stud wall; 16” 0.c.; */.” gypsum 
W-5-W-27 |  53/,” 


lated cavities. 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


PERFORMANCE REFERENCE NUMBER 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS 


sok Ta [reas oirsr ie 
x 4” stud wall; '/,”, 1:5; 1:7.5 lime 17, 21; 
4! = g 5 

2” x 4” stud wall; '/,” thick 1:5; 1:7.5 lime 
| d lath on both fi 45 17,18; 
plaster on wood lath on both faces; ae 3 min. 21,23 
insulated cavities. 

ey ec See po pay 2 
faces. 
2” x 4” stud wall; studs faced with 4” wide 
strips of */,” thick gypsum board; */,,”| | See ie ' 23, 25, 
thick gypsum cement-asbestos board on} Note 23 ] 27, 28 
both faces; insulated cavities. 


Ve 
’x 4” stud wall; */,,” thick cement-asbes- h 23, 25, 
4’l, a board over '/,” thick gypsum sheathing tele 1'/ 
Rie 3 15 min. 26, 27 
on both faces. 
5-W-49; Interior face: °/,,” composite 
Same as W-5-W-50 but interior side 2os 2s 
wd 2 ae 
2” x 4” stud wall; */,” thick T&G wood 
W-5-W-55 = boards on both sides with 30 Ibs./100 ft.? hee 73 45 min. Lie 
asbestos; paper, between studs and boards. 


2” x 4” stud wall; Exterior face: */,” wood 
AG Ae asbestos felt 14 lbs./ 100 ft.? and 
aes de */;.” cement-asbestos shingles; Interior 
a aa ; face: 4” wide strips of °/,” gypsum board “ "3 4p aiee 
over studs; wall faced with */,,” thick 
cement-asbestos board. 
board consisting of ’/,,” thick wood fiber- 
board faced with '/,” thick cement-asbes- 
Same as W-5-W-49 but exterior side 18, 23; 
ys 2” x 4” stud wall; */,” thick T&G wood 
2” x 4” stud wall; '/,” thick, 1:2; 1:3 gyp- 
sum plaster on metal lath on both sides of be 45 min 1 ee a af 
Note 23 ; 34 3 
(continued) 


NOTES 


2” x 4” stud wall; */,,” thick cement-asbes- 


W-4-W-44 


W-4-W-47 


2” x 4” stud wall; Exterior face: as per W- 
” 2B, D5 
W-5-W-50 5 is 4 30 min. 26, 30 
tos board; Exterior side exposed to fire. 
Same as W-5-W-53 but with insulated 17, 18, 
w Ss Peer eet Tae 
wall. 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS ine eE ORME alge) a a banat ores | Ses 
cana” [Tie pRe ans anssa[rosrnscz] "Te 
2” x 4” stud wall; */,” thick 2:1:8; 2:1:12 17,21, 
W-5-W-57 ei lime and Keene's cement plaster over he ny 45 min. 73 
metal lath on both sides of wall. 
2” x 4” stud wall; 3/,” thick 2:1:8; 2:1:10 See 17.31 
W-5-W-58 Pig lime Portland cement plaster over metal Note 23 30 min. 33s dt Ady 
a on both sides of wall. 
”x 4” stud wall; */,” thick 1: 5; 1:7.5 lime 17,24, 
2” x 4” stud wall; */,” thick 1:'/59:2; i: 17,21, 
W-5-W-60 Sc 3 Portland cement, asbestos fiber plaster . “4 45 min. 33 
on metal lath on both sides of wall. 
2” x 4” stud wall; */,” thick 1:2; 1:3 See 17.91 
W-5-W-61 4 Portland cement plaster on metal lath on 30 min. 1 a SS 
Note 23 23 
both sides of wall. 
x 4” stud wall; */,” thick neat gypsum 1 hr. 16 ee ae 
Asis a ee — on metal lath on both sides of wall. nel 30 min. 24 
W-5-W-63 x 4” stud wall; */,” thick neat gypsum 1 hr. ier 1! (a 
stile on metal lath on both sides of wall. ea os 30 min. pas] 
2” x 4” stud wall; */,” thick 1:2; 1:2 gyp- ee 17,18, 
W-5-W-64 = sum plaster on metal lath on both sides of 
; a: tae 23 30 min. OA We BH) 
wall; insulated cavities. 
ae stud wall; same as W-5-W-64 but 1721; 
2” x 4” stud wall: Ty thick 1:2; 1:3 1 hr. 17.18, 
W-5-W-66 5) gypsum plaster on metal lath on both sides ae is 15 min. 1 21,23 ty 
of wall; insulated cavities. 
Same as W-5-W-49 except cavity insula- 
tion of 1.75 lbs./ft.2 mineral wool bats; See 1 hr. , 23, 26, Ly 
rating applies when either wall side| Note 23 |15 min. 25 ¥ 
exposed to fire. 
j 2” x 4” stud wall, 7/,” thick 1:2; 1:3 
; : See 1 hr. are 
RAR. ly)" 4 : ? 1 
W-5-W-68 oil gypsum plaster on metal lath on both sides Note 23 130 min. 1 21,23 sys 
of wail; insulated cavities. 


2” x 4” stud wall; ’/,” thick neat gypsum 


W-5-W-67 | 5!/,,” 


W-5-W-69 Shi," plaster applied on metal lath on both sides} N/A os 
45 min. 

of wall. 

2” x 4” stud wall; '/,” thick neat gypsum See 
W-5-W-70 5'/,” | plaster on 7/,” plain gypsum lath on both 1 hr. 

: Note 23 

sides of wall. 

2” x 4” stud wall; '/,” thick of 1:2; 1:2 

gypsum plaster on */,” thick plain gypsum See 

5M," —| lath with 144," + ry), "metal lath pads} 4.53 | | hr. 


nailed 8” o.¢. venically and 16” o.c. 
horizontally on both sides of wall. 


2” x 4” stud wall; '/,” thick of 1:2; 1:2 
gypsum plaster on */,” perforated gypsum 
lath, one */,” diameter hole or larger per 
16” square of lath surface, on both sides of 
wall. 


See 
Note 23 


(continued) 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


THICKNESS CONSTRUCTION DETAILS peer eee: REFERENCE NUMBER NOTES ES 
LOAD | TIME |PRE-BMS-92|BMS-92|POST-BMS-92 ES 


Ive 2h, 
Wh Di. 
hate “34 23 
See ep Plt 
pee | Bice 
See A 
17722: 
See : 
ote ‘ 


ITEM CODE 


2” x 4” stud wall; '/,” thick of 1:2; 1:2 
gypsum plaster on */,” gypsum lath (plain, 

indented or perforated) on both sides of 
wall. 

2” x 4” stud wall; ’/,” thick of 1:2; 1:3 gyp- 
sum plaster over metal lath on both sides 
of wall. 

2” x 4” stud wall; 7/,” thick of 1:'/49:2; 1: 
'/49:3 Portland cement, asbestos plaster 
applied over metal lath on both sides of 
wall. 

2” x 4” stud wall; 7/,” thick of 1:2; 1:3 
Portland cement plaster over metal lath on 
both sides of wall. 


2” x 4” stud wall; 1” thick neat gypsum 
plaster over metal lath on both sides of 
wall; nonload bearing. 
2” x A” stud wall; '/,” thick of 1:2; 1:2 
gypsum plaster on '/,” thick, 0.7 Ib./ft.? 
wood fiberboard on both sides of wall. 


W-5-W-73 | 54/,” 


W-5-W-74|  51/," 


W-5-W-76 | 54/,” 


W-5-W-77|  5!/,” 


W-5-W-78 


W-4-W-79 


2” x 4” wood stud wall; '/,” thick of 1:2; 
1:2 gypsum plaster over Wood lath on both} N/A 1 hr. 
sides of wall; mineral wool insulation. 
W-4-W-80 Same as W-4-W-79 but uninsulated. wa |asmin} |] 


2” x 4” wood stud wall; '/,” thick of 3:1:8; 
3:1:12 lime, Keene’s cement, sand plaster 
over wood lath on both sides of wall; 
mineral wool insulation. 


2” x 4” wood stud wall; '/,” thick of 1:6'/,; 
1:6'/, lime Keene’s cement plaster over 
wood lath on both sides of wall; 

mineral wool insulation. 


2” x 4” wood stud wall; '/,” thick of 1:5; 
1:7.5 lime plaster over wood lath on both 
sides of wall. 


2” x 4” wood stud wall; ''/,,” thick of 1:5; 
1:7.5 lime plaster over wood lath on both 
sides of wall; mineral wool insulation. 


2” x 4” wood stud wall; */, "thick of 1:5; 
1:7 lime plaster over wood lath on both 
sides of wall; mineral wool insulation. 


2” x 4” wood stud wall; '/,” thick of 2:1:12 
lime, Keene’s cement and sand scratch 
coat; '/,” thick 2:1:18 lime, Keene's 
cement and sand brown coat over wood 
lath on both sides of wall; mineral wool 
insulation. 


2” x 4” wood stud wall; '/,” thick of 1:2; 


1:2 gypsum plaster over */,” plaster board 
on both sides of wall. 


W-4-W-81 


W-4-W-82 


W-5-W-86|  5'/,” 


21.31, 
35, 40 
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W-5-W-87 N/A 


Gna 

— 
aa 

= 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 


4” TO LESS THAN 6” THICK 
| PERFORMANCE | REFERENCE NUMBER 


REC. 
ITEM CODE | THICKNESS CONSTRUCTION DETAIL 
2 eee 
2” x 4” wood stud-wall; '/,” thick of 1:2; 1:2 
W-5-W-88 Bi” gypsum plaster over */,” gypsum lath on| N/A |45 min. 21, 31 
both sides of wall. 
2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 71.31 
W-5-W-89 5'/,” | gypsum plaster over */,” gypsum lath on} N/A | 1 hr. 43 “anit 
; 33 
both sides of wall. 
2” x 4” wood stud wall; '/,” thick neat plas- 21,22, 
W-5-W-90 a7; ter over */,” thick gypsum lath on both sides} N/A | 1 hr. 43 3] 
of wall. 
2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 
W-5-W-91 Soy gypsum plaster over */,” thick indented gyp-| N/A |45 min. 
sum lath on both sides of wall. 
2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 21,31, 
W-5-W-92 Sh gypsum plaster over °/,” thick perforated] N/A |45 min. 43 6 
34 
gypsum lath on both sides of wall. 
2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 
W-5-W-93 sb id gypsum plaster over */,” perforated gypsum| N/A | 1 hr, 43 21,31 1 
lath on both sides of wall. 
2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 21.31, 
W-5-W-94 eal N/A |45 min. 43 34 sr 
1) Maps pe te US 
gypsum plaster over ‘/,” thick flameproofed| N/A | 1 hr. 43 37 
wood fiberboard on both sides of wall. 


gypsum plaster over */,” thick perforated 
gypsum lath on both sides of wall. 

For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, | pound per square foot = 47.9 N/m’. 

Notes: 


2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 
1. All specimens 8 feet or 8 feet 8 inches by 10 feet 4 inches, i.e. one-half of furnace size. See Note 42 for design cross section. 


> 


3 21 31Hpe!8), 


gypsum plaster over '/,” thick wood fiber- 
board plaster base on both sides of wall. 


2” x 4” wood stud wall; '/,” thick of 1:2; 1:2 


2. Specimens tested in tandem (two per exposure). 
3. Test per ASA No, A2-1934 except where unloaded. Also, panels were of “half” size of furnace opening. Time value signifies a thermal failure time. 
4. Two-inch by 4-inch studs; 16 inches on center.; where 10 feet 4 inches, blocking at 2-foot 4-inch height. 
5. Facing 4 feet by 8 feet, cement-asbestos board sheets, */,, inch thick. 
6. Sheathing (diagonal): 25/22 inch by 5'/, inch, 1 inch by 6 inches pine. 
7. Facing shingles: 24 inches by 12 inches by */,, inch where used. 
8. Asbestos felt: asphalt sat between sheathing and shingles. 
9. Load: 30,500 pounds or 360 psi/stud where load was tested. 
10. Walls were tested beyond achievement of first test end point. A load-bearing time in excess of performance time indicates that although thermal criteria 
were exceeded, load-bearing ability continued. 
11. Wall was rated for one hour combustible use in original source. 
12. Hose steam test specimen. See table entry of similar design above for recommended rating. 
13. Rated one and one-fourth hour load bearing. Rated one and one-half hour nonload bearing. 
14. Failed hose stream. 
15. Test terminated due to flame penetration. 
16. Test terminated—local back face temperature rise. 
17, Nominal 2-inch by 4-inch wood studs of No. 1 common or better lumber set edgewise. Two-inch by four-inch plates at top and bottom and blocking at mid 
height of wall. 
18. Cavity insulation consists of rock wool bats 1.0 |b./ft.’ of filled cavity area. 
19. Cavity insulation consists of glass wool bats 0.6 lb./ft.? of filled cavity area. 
20. Cavity insulation consists of blown-in rock wool 2.0 Ibs./ft.’ of filled cavity area 
21. Mix proportions for plastered walls as follows: first ratio indicates scratch coat mix, weight of dry plaster: dry sand; second ratio indicates brown coat mix. 
22. “Neat” plaster is taken to mean unsanded wood-fiber gypsum plaster. 
23. Load: 360 psi of net stud cross sectional area. 
24, Rated as nonload bearing. 


(continued) 
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TABLE 1.3.2—continued 
WOOD FRAME WALLS 
4” TO LESS THAN 6” THICK 


25. Nominal 2-inch by 4-inch studs per Note 17, spaced at 16 inches on center, 

26. Horizontal joints in facing material supported by 2-inch by 4-inch blocking within wall. 

27. Facings secured with 6d casing nails. Nail holes predrilled and were 0.02 to 0.03 inch smaller than nail diameter. 
28. Cavity insulation consists of mineral wool bats weighing 2 Ibs./ft.’ of filled cavity area. 

29. Interior wall face exposed to fire. 

30, Exterior wall faced exposed to fire. 

31. Nominal 2-inch by 4-inch studs of yellow pine or Douglas-fir spaced 16 inches on center in a single row. 

32. Studs as in Note 31 except double row, with studs in rows staggered, 

33. Six roofing nails with metal-lath pads around heats to each 16-inch by 48-inch lath. 

34. Areas of holes less than 2'/, percent of area of lath. 

35. Wood laths were nailed with either 3d or 4d nails, one nail to each bearing, and the end joining broken every seventh course. 
36. One-half-inch thick fiberboard plaster base nailed with 3d or 4d common wire nails spaced 4 to 6 inches on center. 
37. Seven-eighths-inch thick fiberboard plaster base nailed with Sd common wire nails spaced 4 to 6 inches on center. 
38. Mineral wood bats 1.05 to 1.25 Ibs./ft.? with waterproofed-paper backing. 

39. Blown-in mineral wool insulation, 2.2 Ibs./ft.’. 

40. Mineral wool bats, 1.4 Ibs./ft.? with waterproofed-paper backing. 

41. Mineral wood bats, 0.9 Ib./ft.’. 

42. See wall design diagram below. 


43. Duplicate specimen of W-4-W-7, tested simultaneously with W-4-W-7 in 18-foot test furnace. 
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TABLE 1.3.3 
WOOD FRAME WALLS 


6” TO LESS THAN 8” THICK 


ITEM CODE| THICKNESS CONSTRUCTION DETAILS eaatoes Neer Notes | , REC. 
[ton [Time |PRE-SMS-02|BwS-87|[PosT-sws22] NOT*® | HOURS 
2 x 4 stud wall; '/,” thick, 1:2; 1:2 gypsum 
ye ae plaster on 7/,” flameproofed wood fiber- i 
amen eo hotdwernme on lee anorusidc | tee ela 
of wall. 
2 x 4 stud wall; '/,” thick, 1:3; 1:3 gypsum 
W-6-W-2} — 6!/,” See Note 3] 45 min. 
wood fiberboard on both sides of wall. 
Double row of 2 x 4 studs, '/,” thick of 
i 1:2; 1:2 gypsum plaster applied over */,” 
1 8 
pete ag 7, thick perforated gypsum lath on both 
sides of wall; mineral wool insulation. 
Double row of 2 x 4 studs, */,” thick of 
Ti 


1:2; 1:2 gypsum plaster applied over */,” 
thick perforated gypsum lath over laid 

For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, | pound per square foot = 47.9 N/m’. 

Notes: 


with 2” x 2”, 16 gage wire fabric, on both 
sides of wall. 

1. Nominal 2-inch by 4-inch wood studs of No, 1 common or better lumber set edgewise. Two-inch by 4-inch plates at top and bottom and blocking at mid 
height of wall, 

2. Mix proportions for plastered walls as follows: first ratio indicates scratch coat mix, weight of dry plaster: dry sand; second ratio indicates brown coat mix. 

3. Load: 360 psi of net stud cross sectional area. 

4, Nominal 2-inch by 4-inch studs of yellow pine of Douglas-fir spaced 16 inches in a double row, with studs in rows staggered. 

5. Mineral wool bats, 0.19 1b./ft.? 


plaster on 1” thick magnesium oxysulfate 


TABLE 1.4.1 
MISCELLANEOUS MATERIALS WALLS 


0” TO LESS THAN 4” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS EERROBMANGE haat die eas tulotal Noves| Sons 
LOAD| TIME |PRE-BMS-92 | BMS-92| POST-BMS- = NOTES 


Glass brick wall: (bricks 5°/,” x 5°/,” x 37/,”) 
: ')” mortar bed, cement/lime/sand; mounted in 
vi ee Be 4 ‘3 ) 
feos : brick (9”) wall with mastic and '/,” asbestos Ne 
rope. 


Core: 2” magnesium oxysulfate wood-fiber 

blocks; laid in Portland cement-lime mortar;| N/A | 1 hr. 1 3 1 
Facings: on both sides; see Note 3. 

Core: 8” x 47/,” glass blocks 37/,” thick weigh- 

ing 4 lbs. each; laid in Portland cement-lime NYA1 15 nin. \ Y, 
mortar; horizontal mortar joints reinforced with 

metal lath. 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 KN. 

Notes: 

1, No failure reached at 1 hour. 

2. These glass blocks are assumed to be solid based on other test data available for similar but hollow units which show significantly reduced fire endurance. 
3. Minimum of '/, inch of 1:3 sanded gypsum plaster required to develop this rating. 
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TABLE 1.4.2 
MISCELLANEOUS MATERIALS WALLS 
4” TO LESS THAN 6” THICK 


ITEM CODE | THICKNESS CONSTRUCTION DETAILS Menihatlelsaet: Nida ath ledoids ores] ous 
LOAD | TIME |PRE-BMS-92 | BMS-92 | POST-BMS- =| NOTES ous 


Core: 3” magnesium oxysulfate wood-fiber 
blocks; laid in Portland cement mortar; N/A | 2 hrs. 
Facings: both sides; see Note 1. 


1. One-half inch sanded gypsum plaster. Voids in hollow blocks to be not more than 30 percent. 


For SI: | inch = 25.4 mm. 
Notes: 
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& FIGURE 1.5.1 
FINISH RATINGS—INORGANIC MATERIALS 


NUMBER OF 
ASSEMBLIES 


10 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


FR.IG4 ) 


For example: 


e@ 0 42 24 36 48 60 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 1.5.1 
FINISH RATINGS—INORGANIC MATERIALS 


ITEM CODE| THICKNESS CONSTRUCTION DETAILS Reipiouca ares notes| REC. F.R. 
FR RATING [PREGWS-e]anG-2[rosrans-z|"°T"*| ( 
PR-E1 9 3/,” gypsum wallboard faced with */,,” 70 widbates \ 12 15 
va ~ cement-asbestos board. : 
'/,” gypsum sheathing faced with 7/,,” 
ee lly » 2 16 4 
ae cement-asbestos board. eligi Ds - 
37 ;. 
cavity. 
3 ” . 
*/,” thick 1:2; 1:3 gypsum plaster over paper ; 
A 3; 4 F) 
F.R.-I-5 Bi ctiedteneral tate 20 minutes 1 eles 20 
3; : 
ZC Sl CC 
3; ‘ eRe . H 
P.R-L-7 as thick 1:5; 1:7.5 lime plaster on meal) tominues | 
Se 17 


F.R.-I-8 veo 1” thick neat gypsum plaster on metal lath. 35 minutes Basin eh eg 
F.R.-I-9 */,” thick neat gypsum plaster on metal lath. | 30 minutes ee ee 


(continued) 
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TABLE 1.5.1—continued 
FINISH RATINGS—INORGANIC MATERIALS 


ITEM CODE} THICKNESS CONSTRUCTION DETAILS Niland NOTES 
3)” $ 4. . 
ts lj) G 
ac] vl eeeomnenns| sort | a eee 
lj)” 4 >. . 
lj)” - Pn Yok WC) 3; 4 
PR-L-13 Ta /,” thick 1:2; 1:2 gypsum plaster on °/, anim (nies i 12.3 30 
perforated gypsum lath. 
aa 8 
Ae 8 


lj” ‘ >. ; 3)” 
PRA ar 2 peg: Bike ale eye eae ee (aon ents 1 12.3120 
thick plain or indented gypsum plaster. 
ca ana a LN 


F.R.-I-15 */,” gypsum wallboard. 


‘2 eypsum wallboard. ee a eae 

For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8. 

Notes: 

1. The finish rating is the time required to obtain an average temperature rise of 250°F, or a single point rise of 325°F, at the interface between the material being 
rated and the substrate being protected. 

2. Tested in accordance with the Standard Specifications for Fire Tests of Building Construction and Materials, ASA No. A2-1932. 

3. Mix proportions for plasters as follows: first ratio, dry weight of plaster: dry weight of sand for scratch coat; second ratio, plaster: sand for brown coat. 

4. Neat plaster means unsanded wood-fiber gypsum plaster. 

General Note: 

The finish rating of modern building materials can be found in the current literature. 


TABLE 1.5.2 
FINISH RATINGS—ORGANIC MATERIALS 


PERFORMANCE REFERENCE NUMBER REC. 
ITEM CODE | THICKNESS CONSTRUCTION DETAILS NOTES F.R. 
FINISH RATING | PRE-BMS-92 /BMs-92| POST-BMS-92 (MIN.) 
7/,<’ wood fiberboard fi ith '/,” ; 
Fieeoiet ie is, Wo0d DbErbOREA Faced With 15 minutes 1 2 ars 
cement-asbestos board. 
*/,” wood sheathing, asbestos felt weighing 14 
F.R.-O-2 sas Pr : : : i 
eRo2| 7" | Ibs./100 ft.’ and */,,” cement-asbestos shingles. raeeiae 
1” thick magnesium oxysulfate wood fiber- 
1'/,” | board faced with 1:3; 1:3 gypsum plaster, '/,”| 20 minutes 
thick. 
1 
1 


: ae 
line eiaaiete 


F.R.-O-5 Poa '/,” thick flameproofed wood fiberboard. 


30 minutes 


'/,” thick wood fiberboard faced with '/,” thick 


ie : oe 
”/,” thick flameproofed wood fiberboard faced 


P.R.-O-7 with '/,” thick 1:2; 1:2 gypsum plaster. 


“ 
4! 
For SI: 1 inch = 25.4 mm, 1 pound = 0.004448 kN, | pound per square foot = 47.9 N/m’, °C = [(°F) - 32]/1.8. 
Notes: 
1. The finish rating is the time required to obtain an average temperature rise of 250°F, or a single point rise of 325°F, at the interface between the material being 
rated and he substrate being protected. 
2. Tested in accordance with the Standard Specifications for Fire Tests of Building Construction and Materials, ASA No. A2-1932. 
3, Plaster ratios as follows: first ratio is for scratch coat, weight of dry plaster: weight of dry sand; second ratio is for the brown coat. 
General Note: 
The finish rating of thinner materials, particularly thinner woods, have not been listed because the possible effects of shrinkage, warpage and aging cannot be 
predicted. 


1:2; 1:2 gypsum plaster. 


/ 
/ 
1 
A 


2 
ti 
i 
” 
8 
4 
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SECTION Ii 
COLUMNS 


TABLE 2.1.1 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 0” TO LESS THAN 6” 


ITEM PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS PRE. POST. | NOTES 
iii HOURS 
LOAD TIME BMS.92 ams. | BMS.92 


x 6” square columns; gravel aggre- 
os concrete (4030 psi); Reinforce- 
C-6-RC-1 ment: vertical, four Lie rebars;| 34.7 tons | 62 min. 
horizontal, */,,” ties at 6” pitch; Cover: 
i: 


6” x 6” square columns; gravel aggre- 
gate concrete (4200 psi); Reinforce- 
ment: vertical, four '/,”  rebars; 


3} 21 tons | 69 min. 
horizontal, */,,” ties at 6” pitch; Cover: jm fo 


6 ” 


1% 


Notes: 
1. Collapse. 
2. British test. 
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FIGURE 2.1.2 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


NUMBER OF 
ASSEMBLIES 
15 
10 The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
5 
_26 24 
: 20 12 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.1.2 
REINFORCED CONCRETE COLUMNS 


MINIMUM DIMENSION 10” TO LESS THAN 12” 


ITEM CODE CONSTRUCTION DETAILS aiathalh canta Andeietht ak eevdet NOTES 
LOAD] TIME /|PRE-BMS-92|BMS-92|POST- BMS-92 


10” square columns; aggregate concrete 

(4260 psi); Reinforcement: 92.2) | cot) 7 1 1 
tons | 2 min. 
46.72 hr, 
tons | 52 min. 


C-10-RC-1 . vertical, four 1'/,” rebars; horizontal, 


3/4” ties at 6” pitch; Cover: 1'/,”. 
10” square columns; aggregate 
concrete (2325 psi); Reinforcement: vertical, 
four '/,” rebars; horizontal, 

*/1¢” ties at 6” pitch; Cover: 1”. 


C-10-RC-2 10” 


C-10-RC-3 10” 
C-10-RC-4 10” 
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—i 

_ 

< 
> 


10” square columns; aggregate concrete 
(5370 psi); Reinforcement: vertical, four '/,” 
rebars; horizontal, */,,” ties at 6” pitch; 
Cover: 1”. 


10” square columns; aggregate concrete 
(5206 psi); Reinforcement: vertical, four '/,” 
rebars; horizontal, */,,” ties at 6” pitch; 
Cover: 1”. 


10” square columns; aggregate concrete 
(5674 psi); Reinforcement: vertical, four '/,” 
rebars; horizontal, */,,” ties at 6” pitch; 

Cover: 1”. 


(continued) 
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TABLE 2.1.2—continued 
REINFORCED CONCRETE COLUMNS 


—i 

_ 

= 
i) 


—I 


—i 


C-10-RC-11 


—I 


~—i 


I 


— 


aI 
igs 
Fe? 


11” square columns; slag aggregate 
concrete (3690 psi); Reinforcement: 
vertical, four 1'/,” rebars; horizontal, 
3/9” ties at 7'/,” pitch; Cover: 1'/,”, 
11” square columns; limestone aggregate 
concrete (5230 psi); Reinforcement: 
vertical, four 1'/,” rebars; horizontal, 
4/,” ties at 7'/,” pitch; Cover: 1'/,”. 
11” square columns; limestone aggregate 
concrete (5530 psi); Reinforcement: 
vertical, four 1'/,” rebars; horizontal, 
+/,” ties at 7'/,” pitch; Cover: 1'/,”, 


a 

XN 

Ww 

> 
aie 


MINIMUM DIMENSION 10” TO LESS THAN 12” 
ITEM CODE CONSTRUCTION DETAILS notes |, REC. 
HOURS 
10” square columns; aggregate concrete 
- (5150 psi); Reinforcement: vertical, four 66 1 hr. 4 
4 1'/,” rebars; horizontal, */,,” ties at 6” pitch;} tons | 43 min. i ae 
Cover: 1”. 
10” square columns; aggregate concrete 
on (5580 psi); Reinforcement: vertical, four 62.54 whr: 
scikpsibs Wi oy '/,” rebars; horizontal, */,,” ties at 6” pitch:| tons | 38 min. 
Cover: 1'/,”, 
10” square columns; aggregate concrete 
(4080 psi); Reinforcement: vertical, four 1 hr. 
rhe 0 1'/,” rebars; horizontal, */,,” ties at 6” pitch; 48 min. 
Cover; 1'/,”, 
10” square columns; aggregate concrete 
“ (2510 psi); Reinforcement: vertical, four Shey 2 hrs: 
Baek a '/,” rebars; horizontal, */,,” ties at 6” pitch;| tons | 16 min. 
Cover: 1”, 
10” square columns; aggregate concrete 
‘o (2170 psi); Reinforcement: vertical, four 2 hrs, 
Seen ei Lee '/,” rebars; horizontal, */,,” ties at 6” pitch; 14 min. 
Cover; 1”. 
10” square columns; gravel aggregate 
10” concrete (4015 psi); Reinforcement: 46.5 | 2 hrs. 
vertical, four '/,” rebars; horizontal, */,,”| tons | 6 min. 
ties at 6” pitch; Cover: 1'/,”. 
11” square columns; gravel aggregate 
. concrete (4150 psi); Reinforcement: 1 hr. 
Ee Yorke L vertical, four 1'/,” rebars; horizontal, 23 min, 
*/,” ties at 7'/,” pitch; Cover: 1'/,”. 
11” square columns; gravel aggregate 
a concrete (4380 psi); Reinforcement: 1 hr. 
aia Mi vertical, four 1'/,” rebars; horizontal, 26 min. 
3/,” ties at 7'/,” pitch; Cover: 1!/,”. 
11” square columns; gravel aggregate 
concrete (4140 psi); Reinforcement: ag eee 
C-11-RC-14 Hie vertical, four 1'/,” rebars; horizontal, feed i eae 
*/,” ties at 7'/,” pitch; steel mesh around 
reinforcement; Cover: 1'/,”. 
” 91 
C-11-RC-15 11 2 hrs. 
tons 5 
Cline 16 = 11 ee) ale 
tons | 41 min. 
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TABLE 2.1.2—continued 
REINFORCED CONCRETE COLUMNS 


—i 

N 

— 
Pee 


— 
N 
Ww 
\oO 
— 
= 


—I 
Ee 


i 

N 

w 

— 

oO 
EF 


—I 
N 
w 
—— 
So 


2 


~—l 

— 

= 
w 


i 
— 
w 
ea 
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MINIMUM DIMENSION 10” TO LESS THAN 12” 
at 7” pitch; Cover: 1'/,”. 
11” square columns; aggregate concrete 
C-11-RC-22 $1” nme 2 hrs. 
tons 
;” rebars; horizontal, */,” ties at 7” pitch; 
Cover: 1'/,”. 
Notes: 
. Failing load was 112 tons. 


PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS NOTES 
Lp eo ¥ PRE-BMS-92 BMs-22| POST- BMS-92 
11” square columns; limestone aggregate 
concrete (5280 psi); Reinforcement: 91.5 2, 3, 4, 
sh eRO Z 8 : i 2 hrs. zi 2 
CORE 1S vertical, four Ly rebars; horizontal, ih tons 6 
ties at 7'/,” pitch; Cover: 1'/,”. 
11” square columns; limestone aggregate 
concrete (4180 psi); Reinforcement: 71.4 
“1 1-RC- e : am h roe 2 hrs. 
CAT-RE-19 . vertical, four */,” rebars; horizontal, */,” ties] tons 
11” square columns; gravel concrete (4530 
cee. A psi); Reinforcement: vertical, four ‘/,”| 58.8 
Sw laa i rebars; horizontal, */,” ties at 7” pitch;} tons ea 
Cover: 1'/,” with '/,” plaster. 
11” square columns; gravel concrete (3520 
i); inf : ical, */,”| Vari- | 1 hr. 
C-11-RC-21 WW” psi); Rein pecan praia Oe /,”| Vari hr. 
rebars; horizontal, °/,” ties at 7” pitch;} able | 24 min. 
Cover: 1'/,”, 
(3710 psi); Reinforcement: vertical, four */ 
;’ rebars; horizontal, */,” ties at 7” pitch; 
Cover: 11/,”. 
11” square columns; aggregate concrete 
A . : . 5 
C-11-RC-23 WW” (3190 psi); Reinforcement: vertical, four °/| 58.8 > hrs. 
tons 
Cover: 1'/,”. 
11” square columns; aggregate concrete 
fe i); Reinf : vertical, 6. ‘ 
C-11-RC-24 7 esa psi) Rein wae 6 vertica pur 86.1) 1 hr 
/,” rebars; horizontal, °/,” ties at 7” pitch;] tons | 20 min. 
Cover: 1'/,”. 
11” square columns; aggregate concrete 
C-11-RC-25 WW” eM psi); Beinioreemenbaericel, four */ 58.8 1 hr. 
a rebars; horizontal, °/,” ties at 7” pitch;} tons | 59 min. 
11” square columns; aggregate concrete 
ae . 5 . 5 
C-11-RC-26 W” Gat psi); ea Seal ds ae ee / 
g rebars; horizontal, °/,,” ties at 4'/,” pitch; 
Cover: 1'/,”. 
For SI; 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 
1, Failure mode—collapse. 
2. Passed 2 hour fire exposure. 
. Passed hose stream test. 
. Reloaded effectively after 48 hours but collapsed at load in excess of original test load. 
. Failing load was 150 tons. 
. Failed during hose stream test. 
. Range of load 58.8 tons (initial) to 92 tons (92 minutes) to 60 tons (80 minutes). 
. Collapsed at 44 tons in reload after 96 hours, 
. Withstood reload after 72 hours. 
. Collapsed on reload after 48 hours. 
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TABLE 2.1.3 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 


TEM CONSTRUCTION DETAILS ee th NOTES eur 
12” square columns; gravel aggregate concrete 
es (2647 psi); Reinforcement: vertical, four */,”| 78.2 
Seat rebars; horizontal, */,,” ties at 4'/,” pitch;} tons eat 
Cover: 2”. 
Reinforced columns with 1'/,” concrete out- 
C-12-RC-2 ae side of reinforced steel; Gross diameter or side 6 hrs. 
of column: 12” ; Group I, Column A. 
Mg Description as per C-12-RC-2; 
. Description as per C-12-RC-2; 
‘ Description as per C-12-RC-2; 2 hrs. ; 
rs Description as per C-12-RC-2; 
P Description as per C-12-RC-2; 
- Description as per C-12-RC-2; 
a Description as per C-12-RC-2; 1 hr. 1 


For SI: 1 inch = 25.4 mm, 1| pound per square inch = 0.00689 MPa, | pound per square yard = 5.3 N/m’. 

Notes: 

1. Failure mode—unspecified structural. 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate, 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.~, placed not more than | inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

3. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within | inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 
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TABLE 2.1.4 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 
ITEM 
CONSTRUCTION DETAILS NOTES | Ses 
eee | oman ; ORS Te [PRE Busou] roar ose] 
14” square columns; gravel aggregate 
* concrete (4295 psi); Reinforcement: 1 hr. 
C-14-RC-1 14 Se a ai 
, rebars; horizontal: ani 22 min. 
'/,” ties at 9” pitch; Cover: 1'/,” 
Reinforced concrete columns with 1'/,” 
concrete outside reinforcing steel; 
-14-RC- ” ; ty hy 7 hrs. 2,3 a 
ph vy ae - Gross diameter or side of column: 12” ; 
Group I, Column A, 
Description as per C-14-RC-2; 
“/ 5 hrs. ted 
mer as Group III, Column A, 
Description as per C-14-RC-2; 3 hrs. , 
GC uy oh 3 3*fy 
a eg Group IV, Column B. 30 min. 
Description as per C-14-RC-2; 
C-14-RC-6 4” y 4 hrs. 1 Ded 4 
Description as per C-14-RC-2; 2 hrs. 1 
-14-RC- is ‘ ' 1 2,3 24 
sk it Group IV, Column A. 30 min. - 
Description as per C-14-RC-2; 1 hr. 1 
C-14-RC-9 14” : : 23 1'/ 
For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, | pound per square yard = 5,3 N/m’. 
1. Failure mode—main rebars buckled between links at various points. 
2. Group I; includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.*, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.’, placed not more than | inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
3, Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical Paes 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 


PERFORMANCE REFERENCE NUMBER 
vertical four */,” 
Descriptio C-14-RC-2; 
C-14-RC-3 14” os LEAN i | 5 hrs. 1 Pees | OS 
Group II, Column B. 
Description as per C-14-RC-2; 2 hrs. 1 
C-14-RC-7 14” 7 : 1 2:3: a+ 
ne pee Group III, Column B. 30 min. . 
Notes: 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties, 
Column B: working loads are assumed as carried by the gross area of the column. 
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FIGURE 2.1.5 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 16” TO LESS THAN 18” 


NUMBER OF 
ASSEMBLIES 


10 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


For example: 


C-16-RCL4 ) 


0 1 2 3 4 5 6 TA 8 9 10 
FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.1.5 
REINFORCED CONCRETE COLUMNS 


MINIMUM DIMENSION 16” TO LESS THAN 18” 
below column surface and */,,” ties at 6” pitch 
(3980 psi); Reinforcement: vertical, four 7/,” 
C-16-RC-4 16” 
column: 16” ; Group I, Column A. 


ITEM papas prone cpa pe PERFORMANCE REFERENCE NUMBER apt os 
16” square columns; gravel aggregate concrete 
(4550 psi); Reinforcement: vertical, eight 1°/,” 
en 1 hr 7 La 
tons 
linking center rebars of each face forming a 
smaller square in column cross section. 
16” square columns; gravel aggregate concrete 24 
7. (3360 psi); Reinforcement: vertical, eight 1°/,” ty 
C1GKC-2 - rebars; horizontal, */,,” ties at 6” pitch; Cover: 2 hits, : ; : 
iy 
aia, rebars; horizontal, 
*/,” ties at 6” pitch; Cover: 1”. 
Reinforced concrete columns with 1'/,” con- 
. Description as per C-16-RC-4; 
drier Group I, Column B. S 
“ Description as per C-16-RC-4; 
-16-RC-6 16 ; 
rate? Bes Group IJ, Column A. 
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C-16-RC-1 16” 


rebars; horizontal, */,,” ties at 6” pitch 1°/,” 
16” square columns; gravel aggregate concrete 

C-16-RC-3 16” 
. crete outside reinforcing steel; Gross diameter 


or side of 


=a 
et 
mi 
oo 
\o 


(continued) 
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TABLE 2.1.5—continued 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 16” TO LESS THAN 18” 


PERFORMANCE REFERENCE NUMBER 


ITEM 
NOTE 
|__| titty | conereucnowoerans Toto" REousarousa|rosransca| "OTS | wou 
pe Description as per C-16-RC-4; 
eee Group II, Column B. ap : 
nt Description as per C-16-RC-4:; 
C-16-RC-8 Group III, Column A. 
- Description as per C-16-RC-4; 
C-16-RC-9 Group III, Column B. 
oe Description as per C-16-RC-4; 
eee Group IV, Column A’ hes 
a Description as per C-16-RC-4; 
For SI: 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m’. 
Notes: 
. Column passed 1-hour fire test. 
. Column passed hose stream test. 


1 
2 
3. No reload specified. 

4, Column passed 2-hour fire test. 
3 

6 


Ww 
oOo WwW na 
i=3 =a 


. Column reloaded successfully after 24 hours. 
. Reinforcing details same as C-16-RC-1. 
7. Column passed reload after 72 hours. 
8. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.*, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
9. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 
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TABLE 2.1.6 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 18” TO LESS THAN 20” 


ITEM Orc otehre PERFORMANCE REFERENCE NUMBER Nate 
CODE LOAD | TIME |PRE-BMS-92|BMS-92|POST- BMS-92 


Reinforced concrete columns with 1'/,” 
C-18-RC-l 18” concrete outside reinforced steel; Gross {aie 1.2 T 
diameter or side of column: 18” ; Group 
I, Column A. 
C-18-RC-2 18” Description as per C-18-RC-1; ee \ 1,2 
Group I, Column B. 
. Description as per C-18-RC-1; 
> Description as per C-18-RC-1; 
rs Description as per C-18-RC-1; 
Ps Description as per C-18-RC-1; 
ee Group III, Column B. ial a 


y Description as per C-18-RC-1 
Pua RGes Group IV, Column A. 

ey Description as per C-18-RC-1 
ee Group IV, Column B. 


For SI: 1 inch = 25.4 mm, 1 pound per square yard = 5.3 N/m’. 
Notes: 
1. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 


' aggregate. 

© Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint and, tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 

2. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 

bars and the mesh where required, to be placed within 1 inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 
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FIGURE 2.1.7 @ 
REINFORCED CONCRETE COLUMNS - 
MINIMUM DIMENSION 20” TO LESS THAN 22” 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
5 
2 11 6 
LE fe] Lb] ) 
a © 
0 1 2 3 8 9 10 11 12 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.1.7 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 20” TO LESS THAN 22” 


ace ioe te a aati | PERFORMANCE REFERENCE NUMBER NOTES Sees 
LOAD a PRE-BMS-92 | BMS-92 | POST-BMS aay NOTES| 


20” square columns; gravel aggregate con- 
crete (6690 psi); Reinforcement: vertical,| 367 Bee 

four 1°/,” rebars; horizontal, tons 

/,” wire at 6” pitch; Cover 1°/,”. 

: Seen 
tons 
19 2 hrs. 
0. te lj) 3 
Ee a four 1'/,” rebars; horizontal, tons |56 min. f : a 
*/,” wire at 5” pitch; Cover 1'/,”. 
Reinforced concrete columns with 1'/,” con- 
i crete outside of reinforcing steel; Gross 
ee - diameter or side of column: 20” ; Group I, Vea 
Column A. 


20” square columns; gravel aggregate con- 
3 eat as per C-20-RC-4; 


crete (4330 psi); Reinforcement: vertical, 
(continued) 


ITEM 
CODE 


C-20-RC-1 


Ds 


C-20-RC-2 four 13/,” rebars; horizontal, 


*/,” ties at 6” pitch; Cover 1°/,”. 
20” square columns; gravel aggregate con- 
crete (4230 psi); Reinforcement: vertical, 


‘oO 
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TABLE 2.1.7—continued 
REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 20” TO LESS THAN 22” 


REFERENCE NUMBER REC 


oe 
oq SSS a ae a 
Se Sg a 
eos Seamer Pel [ef 
Ed a Fc 
concn oe (Seas fm] of 
Soe le 


For SI: 1 inch = 25.4 mm, | pound per square yard = 5.3 N/m’, 1 ton = 8.896 kN, 
Notes: 
1, Passed 2-hour fire test. 
. Passed hose stream test. 
. Failed during reload at 300 tons. 
. Passed reload after 72 hours. 
. Failure mode—collapse. 
. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than | inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.”, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
7. Groupings of aggregates and ties are the same as for structural steel columns protected solidly with concrete, the ties to be placed over the vertical reinforcing 
bars and the mesh where required, to be placed within | inch from the surface of the column. 
Column A: working loads are assumed as carried by the area of the column inside of the lines circumscribing the reinforcing steel. 
Column B: working loads are assumed as carried by the gross area of the column. 


Hur WwW WV 


TABLE 2.1.8 
HEXAGONAL REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 


ores] Bn 


PERFORMANCE REFERENCE NUMBER 
12” hexagonal columns; gravel 
aggregate concrete (4420 psi); Reinforce- 
C-12-HRC-1 le ment: vertical, eight '/,” rebars; horizontal, | 88 tons| 58 min. 
*/1g” helical winding at 1'/,” pitch; Cover: 
12” hexagonal columns; gravel aggregate 
” 78.7 
a ee vertical, eight '/,” rebars; horizontal, */,,”| tons 1 hr, q 4 
helical winding at 1'/,” pitch; Cover: '/,”. 
Notes: 
1. Failure mode—collapse. 


ITEM 
CONSTRUCTION DETAILS 
| eee [ons LOAD | TIME |PRE-BMS-92|BMS-92|POST- usar NOTES 
concrete (3460 psi); Reinforcement: 
For SI: | inch = 25.4 mm, | pound per square inch = 0.00689 MPa, | ton = 8.896 KN. 
2. Test stopped at | hour. 
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TABLE 2.1.9 © 
HEXAGONAL REINFORCED CONCRETE COLUMNS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 


ITEM PERFORMANCE REFERENCE NUMBER 
CODE CONSTRUCTION DETAILS vores | Sch 


Peano | Te ou ens rosran| "| 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa, | ton = 8.896 KN. 
Notes: 

1. Withstood 2-hour fire test. 

2. Withstood hose stream test. 

3. Withstood reload after 48 hours. 


14” hexagonal columns; gravel aggregate 
concrete (4970 psi); Reinforcement: verti- 
cal, eight '/,” rebars; horizontal, */,,” helical 
winding on 2” pitch; Cover: '/,”. 


TABLE 2.1.10 
HEXAGONAL REINFORCED CONCRETE COLUMNS 
DIAMETER—16” TO LESS THAN 18” 


ITEM SGuSTRUCTON Dea Noes ea 
CODE ores | 
16” hexagonal columns; gravel concrete 
t (6320 psi); Reinforcement: vertical, eight} 140 1 hr. 
ties oh 4 */.” rebars; horizontal, */,,” helical winding] tons | 55 min. 
on */,” pitch; Cover: '/,”. 
16” hexagonal columns; gravel aggregate 
C-16-HRC-2 16” ia 2 hrs. 7 2 2 © 
tons 


concrete (5580 psi); Reinforcement: 
vertical, eight ar rebars; horizontal, °/,, 

For SI: 1 inch = 25.4 mm, | pound per square inch = 0,00689 MPa, 1 ton = 8.896 kN. 

Notes: 


helical winding on 1°/,” pitch; Cover: '/,” 
1, Failure mode—collapse. 


2. Failed on furnace removal. 


A= 


ut 


TABLE 2.1.11 
HEXAGONAL REINFORCED CONCRETE COLUMNS 
DIAMETER—20” TO LESS THAN 22” 


ITEM A poser anc PERFORMANCE REFERENCE NUMBER owes EA 
CODE LOAD | TIME |PRE- BMS-92|BMS-92|POST-BMS- sy NOTES ES 


20” hexagonal columns; gravel concrete 
(6080 psi); Reinforcement: vertical, */,”| 211 

tons 
2 hrs. 
: BL Me 
tons ’ 
min. 


rebars; horizontal, */,” helical winding on 
17/,” pitch; Cover: \, - 

For SI; 1 inch = 25.4 mm, | pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 

Notes: 


20” hexagonal columns; gravel concrete 

(5080 psi); Reinforcement: vertical, */,” 
rebars; horizontal, */,,” wire on 1°/,” pitch; 

1. Column collapsed on furnace removal. 

2. Passed 2'/,-hour fire test. 

3. Passed hose stream test. 


Cover: "/,”, 
4. Withstood reload after 48 hours. 


C-20-HRC-1 20” 


C-20-HRC-2 
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TABLE 2.2 
ROUND CAST IRON COLUMNS 
eM CONSTRUCTION DETAILS ele deal notes | REC. 
CODE [LOAD | Time |PRE-BMS-02|BMS-02[PosT-aMs-e2| N°TT® | HOURS 
unprotected. 
e Column: 0.6” minimum metal thickness ; - 
Column: 0.6” minimum metal thickness; 
C-11-CI-3 11” O.D. | Protection: 1'/,” Portland cement plaster on 
high ribbed metal lath, '/,” broken air space. 
Column: 0.6” minimum metal thickness; 
C-11-Cl-4 11” O.D. | Protection: 2” concrete other than siliceous 
aggregate. 


Column: 7” O.D. 0.6” minimum metal 
thickness; Protection: 2” porous hollow tile, 
*/,” mortar between tile and column, outside 
wire ties. 


rie Ld Sy eer a's At 
C-7-Cl-6 76” OD. Column: 7” I.D., °/,)” minimum metal thick 
ness, concrete filled unprotected. 


Column: 8” LD., */,;” minimum metal thick- 
iy ness; concrete filled reinforced with four 
Seis EG SAD: 3'/,” x 3/,” angles, in fill; unprotected 
outside. 


For SI: 1 inch = 25.4 mm. 


C-12-Cl-5 12540.D. 
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FIGURE 2.3 
STEEL COLUMNS—GYPSUM ENCASEMENTS 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
5 Item Code column in the Table. 


For example: 


C-SG{13) 


0 1 2 3 4 5 6 7 8 9 10 
FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.3 
STEEL SERFS RANEE ENCASEMENTS 


MINIMUM 
AREA OF 
SOLID 
MATERIAL 


CONSTRUCTION DETAILS 


Steel protected with */,” 1:3 sanded 
gypsum or 1” 1:2'/, Portland cement plas- 
ter on wire or lath; one layer. 


C-SG-2 Same as C-SG-1; two layers. G10: Ea fs 
30 min. 


2” solid blocks with wire mesh in 

C-SG-3 130 in2 horizontal joints; 1” mortar on flange; od 
reentrant space filled with block and 
mortar. 


¥ lj” 
gypsum plaster. 


2” solid blocks with wire mesh in 

C-SG-5 130 in2 horizontal joints; 1” mortar on flange; 2 hrs. 
reentrant space filled with gypsum 30 min. 
concrete. 


a a i ; lj" 
gypsum plaster, 


4” solid blocks with wire mesh in 

horizontal joints; 1” mortar on flange; Nee ii 
reentrant space filled with block and 

mortar, 


(continued) 
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TABLE 2.3—continued 
STEEL COLUMNS—GYPSUM ENCASEMENTS 


PERFORMANCE REFERENCE NUMBER 
SOLID 


LOAD | TIME hats HOURS 
MATERIAL PRE-BMS-92 | BMS-92 | POST-BMS-92 
C-SG-8 300 in2 Same as C-300-SG-7 with reentrant ira 1 5 
space filled with gypsum concrete. 
2” solid blocks with cramps at horizontal 5 he 
C-SG-9 85 in.’ joints; mortar on flange only at horizontal 
a} 30 min. 
joints; reentrant space not filled. 
- lj 
gypsum plaster. 
3” hollow blocks with cramps at horizontal are 
C-SG-11 95 in.? | joints; mortar on flange only at horizontal 
oh 30 min. 
joints; reentrant space not filled. 
p lj) 
gypsum plaster. 
2” neat fibered gypsum reentrant space 
C-SG-13 130 in? 7 hrs. 7 


filled poured solid and reinforced with 4” 
For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’. 
TABLE 2.4 
TIMBER COLUMNS MINIMUM DIMENSION 


x 4” wire mesh '/,” sanded gypsum plaster. 
ITEM AFORE: bese pant PERFORMANCE REFERENCE NUMBER tie | UREC: 
CODE PRE-BMS-92 ee POST-BMS-92 HOURS 
C-11-TC-2 With | With unprotected cast iron cap and pintle. | cast iron | With unprotected cast iron cap and pintle. | and pintle. | | 45 min. | min. 


iron cap. 15 min. 
3; 
C-11-TC-4 WW” With °/, gypsum wallboard over column 1 hr. 12 \ pth 
and over cast iron or steel cap. 15 min. 
With 1” Portland cement plaster on wire lath 
C-11-TC-5 es 2 hrs. 


over column and over cast iron or steel cap; 
/,” air space. 

For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’, 

Notes: 


1. Minimum area: 120 square inches, 
2. Type of wood: long leaf pine or Douglas fir. 


MINIMUM 
AREA OF 


CONSTRUCTION DETAILS 


TABLE 2.5.1.1 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION LESS THAN 6” 


ITEM es denn My een PERFORMANCE REFERENCE NUMBER ores ts 
CODE LOAD | TIME |PRE-BMS-92 [BMS-92 POST-BMS- sa noTeS ES 


5” x 6” outer dimensions; 4” x 3” x 10 Ibs. “H” ite 
C-5-SC-1 beam; Protection: gravel concrete 12 tons 29 min. 
(4900 psi) 6” x 4” - 13 SWG mesh. 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 KN. 
Notes: 
1, Failure mode—collapse. 
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TABLE 2.5.1.2 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
6” TO LESS THAN 8” THICK 


ITEM | PERFORMANCE | 
CODE CONSTRUCTION DETAILS 


’x 8” column; 4” x 3” x 10 lbs. “H” beam; 
C-7-SC-1 


Me iahicy brick filled concrete (6220 psi); 
" 


6” x 4” mesh - 13 SWG; 1” below 
owe Th 


column surface. 

7” x 8” column; 4” x 3” x 10 Ibs. “H” beam; 
Protection: gravel concrete (5140 psi); 

6” x 4” 13 SWG mesh 1” below surface. 

7” x 8” column; 4” x 3” x 10 Ibs. “H” beam; 
Protection: concrete (4540 psi); 6” x 4” 

- 13 SWG mesh; 1” below column surface. 
7” x 8” column; 4” x 3” x 10 lbs. “H” beam: 
Protection: gravel concrete (5520 psi); 

4” x 4” mesh; 16 SWG. 


For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 
Notes: 


1. Failure mode—collapse. 
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& FIGURE 2.5.1.3 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 8” TO LESS THAN 10” 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
) For example: 


Q) 
&) 0 { 2 3 4 5 6 7 8 9 10 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.5.1.3 
STEEL COLUMNS—CONCRETE ENCASEMENTS 


MINIMUM DIMENSION 8” TO LESS THAN 10” 
ITEM eaten ieee PERFORMANCE REFERENCE NUMBER REC. 
CODE PRE-BMS-92 | BMS-92 | POST-BMS-92 HOURS 


8'/,” x 10” column; 6” x 4'/,” x 20 Ibs. 4 in 
C-8-SC-1 Be ale et Protection: rare concrete 39 tons 8 os 
(5140 psi); 6” x 4” - 13 SWG mesh. 
8” x 10” column; 8” x 6” x 35 lbs. 
as “I” beam; Protection: gravel concrete 2 hrs. 
ecu : (4240 psi); 6” x 4” - 13 SWG mesh; 1 min. 
'/,” cover. 
8” x 10” concrete encased column; 
8” x 6” x 35 Ibs. “H” beam; protection: ie 
C-8-SC-3 8” aggregate concrete (3750 psi); 4” mesh - 16] 90 tons 58 rents 
SWG reinforcing '/,” below column sur- 
face. 


C-8-SC-4 ” x 6” steel column; 2” outside protection; Hae 
one I. 


C-8-SC-5 ’ x 6” steel column; 2” outside protection; 3 hrs. ; ai 
hens II. 30 min. 2 

C-8-SC-6 9” 6” x 6” steel column; 2” outside protection; 2 hrs. : 2), 
Group III. 30 min. 


(continued) 
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TABLE 2.5.1.3—continued 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 8” TO LESS THAN 10” 


ITEM tee eae PERFORMANCE REFERENCE NUMBER 
CODE LOAD PRE-BMS-92 | BMS-92 | POST-BMS-92 


C-8-SC-7 x 6” steel column; 2” outside protection; 1 hr. 
sail IV. AP inin, 
C-9-SC-8 a: x 6” steel column; 3” outside protection; Sa a 
ae 
C-9-SC-9 x 6” steel column; 3” outside protection; shire 
one I. 
C-9-SC-10 x 6” steel column; 3” outside protection; 3 hrs. 
one Hi. ivenih: 
C-9-SC-11 ’x 6” steel column; 3” outside protection: 2 hrs. 
est IV, Bivemnin: 


For SI: 1 inch = 25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m’, 1 ton = 8.896 kN. 

Notes: 

1. Failure mode—collapse. 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.?, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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& FIGURE 2.5.1.4 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
5 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.5.1.4 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


ITEM PERFORMANCE 
CODE CONSTRUCTION DETAILS 


10” x 12” concrete encased steel column; 
eS 8” x 6” x 35 Ibs. “H” beam; Protection: gravel 3 hrs. 
a-ha ah Ms aggregate concrete (3640 psi); Mesh 6” x 4” 13 ‘eteamina Tah 


SWG, 1” below column surface. 


10” x 16” column; 8” x 6” x 35 Ibs. “H” beam: Ane 
10” Protection: clay brick concrete (3630 psi); 6” | 90 tons 6 pi 
4” mesh; 13 SWG, 1” below column surface. q 


10” x 12” column; 8” x 6” x 35 lbs. “H” beam; 
5 Protection: crushed stone and sand concrete 3 hrs. 
Coeac-3) 110°" || Goaaeaayeeseae13 Sw thesh: 1” below 
column surface. 


10” x 12” column; 8” x 6” x 35 Ibs. 
“H” beam; Protection: gravel aggregate 


C-10-SC-5 
concrete (5570 psi); 6” x 4” mesh; 13 SWG. 
10” x 16” column; 8” x 6” x 35 lbs. “I” beam; 
C-10-SC-6 10” Protection: gravel concrete (4950 psi); mesh; 
6” x 4” 13 SWG 1” below column surface. 


(continued) 


10” x 12” column; 8” = 6” x 35 Ibs. “H” beam; 

¥ Protection: crushed basalt and sand concrete 

CoD SCE | | Ooo | aman ieiiag coat 5i8 Wianiestilabelow 
column surface. 
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TABLE 2.5.1.4—continued 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


CODE CONSTRUCTION DETAIL 
10” x 12” concrete encased steel column; 
8” x 6” x 35 lbs. “H” beam; Protection: 
10” aggregate concrete (1370 psi); 6” x 4” mesh; }90 tons| 2 hrs. #4 3,4 2 
13 SWG reinforcing 1” below column sur- 
face. 
10” x 12” concrete encased steel column; 
8” x 6” x 35 Ibs. “H” column; Protection: 3 hrs. 
C-10-SC-8 10” aggregate concrete (4000 psi); 13 SWG iron|86 tons| 36 
wire loosely around column at 6” pitch about min. 
2” beneath column surface. 
10” x 12” concrete encased steel column; 
i, 8” x 6” x 35 Ibs. “H” beam; Protection: 2 hrs. 
Gal aStae ap aggregate concrete (3290 psi); pane 8 min. 
2” cover minimum. 
10” x 14” concrete encased steel column; 
8” x 6” x 35 lbs. “H” column; Protection: 4 hrs. 
C-10-SC-10 10” crushed brick filled concrete (5310 psi); 90 tons} 28 
6” x 4” mesh; 13 SWG reinforcement min. 
1” below column surface. 
10” x 14” concrete encased column; 
8” x 6” x 35 lbs. “H” beam; Protection: LAr, 
“ ’ 
pte se i aggregate concrete (342 psi); 6” x 4” mesh; dee 2 min. 
13 SWG reinforcement 1” below surface. 


10” x 12” concrete encased steel column; 
8” x 6” x 35 lbs. “H” beam: Protection: 
ye aggregate concrete (4480 psi); four */,” verti- 3 hrs, 
et cu cal bars at “H” beam edges with */,,” spacers giles: 2 min, 
at beam surface at 3’ pitch and */,,” binders at 
3 hrs. 
C-10-SC-13 10” 90 tons} 59 
min. 
2 hrs. 
C-10-SC-14 Ly 90 tons| 50 
surface; '/,” limestone cement plaster with eR 
*/,” gypsum plaster finish. 
10” x 12” concrete encased steel column; 
8” x 6” x 35 lbs, “H” beam; Protection: 3 hrs. 
C-10-SC-15 10” crushed clay brick filled concrete (4260 psi); |90 tons} 54 
6” x 4” mesh; 13 SWG reinforcing in. 
1” below column surface. 
10” x 12” concrete encased steel column; 
C-10-SC-16 10” 


10” pitch; 2” concrete cover. 
8” x 6” x 35 lbs. “H” beam; Protection: 
RESOURCE A-96 2022 CALIFORNIA EXISTING BUILDING CODE 
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10” x 12” concrete encased steel column; 
8” x 6” x 35 lbs. “H” beam; Protection: 
aggregate concrete (5070 psi); 6” x 4” mesh; 
13 SWG reinforcing at 6” beam sides 
wrapped and held by wire ties across (open) 
8” beam face; reinforcements wrapped in 

6” x 4” mesh; 13 SWG throughout; 

'/,” cover to column surface. 


2) 


— 
ae we 


10” x 12” concrete encased steel column; 
8” x 6” x 35 lbs. “H” beam; Protection: 
aggregate concrete (4410 psi); 6” x 4” mesh; 
13 SWG reinforcement 1'/,” below column 


23/, 


—I 
ae 


a, 


si 
ae 


—i 


limestone aggregate concrete (4350 psi); 
6” x 4” mesh; 13 SWG reinforcing 
1” below column surface. 


90tons| 54 cue 


(continued) 
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STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 
10” x 12” concrete encased steel column; 
8” x 6” x 35 Ibs. “H” beam; Protection: lime- 
C-10-SC-17 10” stone aggregate concrete (5300 psi); 90 tons| 3 hrs, 4,5 3 
1” below column surface. 
10” x 12” concrete encased steel column; 
8” x 6” x 35 Ibs. “H” beam; Protection: lime- 
C-10-SC-18 10” stone aggregate concrete (4800 psi) with 3 hrs. 
6” x 4”; 13 SWG mesh reinforcement 
1” below surface. 
10” x 14” concrete encased steel column; 
C-10-SC-19 107 aggregate concrete (3900 psi); 4” mesh; . 
16 SWG reinforcing '/,” below column : 
surface. 
10°/,” x 12°/,” concrete encased steel column; 
8” x 6” x 35 Ibs. “H” beam; Protection: 
C-10-SC-21 10°/,” | aggregate concrete (835 psi) with 6” x 4”/90 tons} 2 hrs. 
mesh; 13 SWG reinforcing 1°/,,” below 
column surface; */,,” gypsum plaster finish. 
11” x 13” concrete encased steel column; 
a x 6” x 35 Ibs. “H” beam; Protection: 
ance i with 6” x 4” mesh; 13 SWG reinforcing pees | ote. 
1'/,” below column surface; */,” lime cement 
plaster; '/,” gypsum plaster finish. 
1 92" eorimn: 4°" 3 10 lbs, “ET? 
r beam; gravel concrete (4550 psi); 6” x 4” - 13 
aoe SWG mesh reinforcing; 1” below column ae abet 
surface. 
beam; Protection: gravel aggregate concrete 
(3830 psi); with 4” x 4” mesh; 16 SWG, 
C-10- ca10-80.25 25 10” ’ x 6” steel column with 4” outside 9 hrs. 
ieee Group I. 
C-10-SC-28 Description as per C-10-SC-25; Group IV. =e 
C-10-§C-29 x 8” steel column with 2” outside protec- Bia 
ah Group I. 


TABLE 2.5.1.4—continued 
ITEM CGNSTRUCTORBETACS | PERFORMANCE | REFERENCE NUMBER soraa |: REC. 
CODE roa [a HOURS 
6” x 4”; 13 SWG wire mesh 
12” x 8” x 65 Ibs. “H” beam; Protection: 
10” x 14” concrete encased steel column; 
12” x 8” x 65 lbs. “H” beam; Protection: 177 | 2hrs 
C-10-SC-20 10” aggregate concrete (4930 psi); 4” mesh; “ere a 
16 SWG reinforcing '/,” below column j 
surface. 
“open texture” brick filled concrete (890 psi) 
11” x 12” column; 4” x 3” x 10 Ibs. “H” 
C-11-SC-24 Le 
1” below column surface. 
ee Description as per C-10- SC.25; ae Il. 
C-10-SC-30 Description as per C-10-SC-29; Group II. 


C-10-SC-31 Description as per C-10-SC-29; Group III. 
C-10-SC-32 Description as per C-10-SC-29; Group IV. 


(continued) 
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TABLE 2.5.1.4—continued 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


PERFORMANCE REFERENCE NUMBER 
ITEM CONSTRUCTION DETAILS /PERFORMANCE: pape 


NOTES 
CODE LOAD | TIME | PRE-BMS-92|BMS-92|POST-BMS-92 HOURS 


tion; Group I. 
a eS 8 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m’, | ton = 8.896 kN. 
Notes: 

1. Tested under total restraint load to prevent expansion—minimum load 90 tons. 
2. Failure mode—collapse. 

3, Passed 2-hour fire test (Grade “C,” British), 

4. Passed hose stream test. 

5. Column tested and passed 3-hour grade fire resistance (British). 

6 

7 

8 

9 


. Column passed 3-hour fire test. 

. Column collapsed during hose stream testing. 

. Column passed 6-hour fire test. 

. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.*, placed not more than 1 inch from the surface 
of the concrete. 
Group IIT: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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FIGURE 2.5.1.5 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 
NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
5 


15 
BE Lt % | 
oe * 
‘ 0 1 3 7 8 9 10 11 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.5.1.5 
STEEL COLUMNS—CONGRETE ENCASEMENTS 


MINIMUM DIMENSION 12” TO LESS THAN 14” 


ITEM i a tse win PERFORMANCE REFERENCE NUMBER ames Bee 
CODE LOAD | TIME |PRE-BMS-92|BMS-92|POST-BMS-92 HOURS 


12” x 14” concrete encased steel column; 8” 
x 6” x 35 lbs. “H” beam; Protection: aggre- 120 | 3 hrs 
C-12-SC-1 gate concrete (4150 psi) with ina 29 aah 1 aaa 
4” mesh; 16 SWG reinforcing 
1” below column surface. 
12” x 16” concrete encased column; 
8” x 6” x 35 lbs. “H” beam; Protection: ae 
12” aggregate concrete (4300 psi) with 90 tons 52 ae a 1 ae 
4” mesh; 16 SWG reinforcing 
1” below column surface. 
12” x 16” concrete encased steel column; 12” 
177 | 2hrs. 
tons |31 min. i ca 


I 


C-12-SC-2 


x 8” x 65 lbs. “H” column; Protection: gravel 
aggregate concrete (3550 psi) with 

4” mesh; 16 SWG reinforcement 

1” below column surface. 


12” x 16” concrete encased column; 
12” x 8” x 65 lbs. “H” beam; Protection: 
aggregate concrete (3450 psi) with 

4” mesh; 16 SWG reinforcement 

1” below column surface. 


C-12-SC-3 ae 


(continued) 
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TABLE 2.5.1.5—continued 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 


ITEM A OnatGLiGNRE Ane PERFORMANCE REFERENCE NUMBER gates 
CODE LOAD | TIME |PRE-BMS-92 | BMS-92, POST-BMS-92 


12'/,” x 14” column; 6” x 4'/,” x 20 Ibs. 

“H” beam; Protection: gravel aggregate con- 4 a 
C-12-SC-5 12'/,” | crete (3750 psi) with 4” x 4” mesh; ee 

16 SWG reinforcing 1” below column sur- 

face. 


C. cu1nsc6 SC-6 x 8” steel column; 2” outside protection; tartine 
Gro if 


a 


C-12-SC-9 x 12” ee | 12” | Description as per C-12-SC- &: Group IV. | — |4 | 4 hrs. | 


C-12-SC-10 12” 10” x 10” steel column; 2” outside soon » hts 
oe 


Po es tat ee 
Siddall sl 


Rene es 
C- cotsscatt 3-SC-14 fears 10” x 10” steel column; 3” outside protection; (eis: 
eens iE 


Ce Kame SC-15 Description as per C-12-SC-14; Group II. Seep pepe 
C-13-SC-16 Description as per C-12-SC-14; Group III. a 5 | 5 hrs. | 


3 hrs. 
C-13-SC-17 130 4 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 =e per square yard = 5.3 N/m’, | ton = 8.896 kN. 

Notes: 

1. Failure mode—collapse. 

2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.”, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 


Description as per C-12-SC-14; Group IV. 
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FIGURE 2.5.1.6 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 


NUMBER OF 
ASSEMBLIES 
10 
The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 
o 
14 13 12 
@) — 


0 1 2 3 4 5 6 if 8 9 10 11 12 
FIRE-RESISTANCE RATING (HOURS) 


TABLE 2.5.1.6 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 


CODE PLonD [Tie [PREanES svsd|rosrenaaz| "| Weena 
24” x 16” concrete encased steel column; 8” x 
3 6” x 35 lbs. “H” column; Protection: aggre- ; ui 
ee gate concrete (4240 psi); 4” mesh - 16 SWG os sgl 

reinforcing 1” below column surface. 

14” x 18” concrete encased steel column; 12” 

x 8” x 65 Ibs. “H” beam; Protection: gravel 177. | 3hrs 

C-14-SC-2 14” aggregate concrete (4000 psi) with 4” - 16 fone, |G ne 7 3 
SWG wire mesh reinforcement 1” below col- ; 
umn surface. 


Group I. 


C-14-SC-4 Description as per C-14-SC-3; Group II. | — | 9hrs. | 9 | 9 hrs. | 


24” x 16” concrete encased steel column; 8” 
” 3 ae 
C-14-SC-1 14 90 tons nee 


6” x 35 lbs. “H” column; Protection: aggre- 
(continued) 
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TABLE 2.5.1.6—continued 
STEEL COLUMNS—CONCRETE ENCASEMENTS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 
ee CONSTRUCTION DETAILS seven ea ores] Bas 
CODE pears] = 
14” x 18” concrete encased steel column; 12” 
x 8” x 65 lbs. “H” beam; Protection: gravel 177 | hrs. 
C-14-SC-2 14” aggregate concrete (4000 psi) with 4”-16 font oni, 
SWG wire mesh reinforcement 1” below col- 
umn surface. 
” A 5 a “ 
C-14-SC-3 14” 10” x 10 steel column: 4” outside 12 hrs. 
protection; Group I. 
REA “[4-SC-3; 
Group II. 
C-14-SC-5 14” Description as per C-14-SC-3; 7 hrs. ) 7 
Group III. 
Group IV. 
” ” a” ‘ 
C-14-SC-7 14” 12” x 12 steel column; 2” outside Bae ) 
protection; Group I. 
C-14-SC-8 14” Description as per C-14-SC-7; te | \ > 
Group II. 
” ” ” 
C-15-SC-1] 15” 12 «12 steel column; 3 meee Wai. 
protection; Group I. 
Descripti -15-SC-11; 
C-15-SC-12 15” escription as per C-15-SC-11; 8 hrs. 1 ) 
Group II. 
C-15-SC-13 15” Description as per C-15-SC-11; Glare 1 ) 
Group II. 
Group IV. 
For SI: 1 inch = 25.4 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 pound per square yard = 5.3 N/m’, 1 ton = 8.896 kN. 
Notes: 
1. Collapse. 
2. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 lbs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 
Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 
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TABLE 2.5.1.7 
STEEL COLUMNS—CONCRETE ENCASEMENTS 


MINIMUM DIMENSION 16” TO LESS THAN 18” 
ITEM 
CODE 


PERFORMANCE REFERENCE NUMBER 
CONSTRUCTION DETAILS 
C-16-SC-13 


LOAD | TIME |PRE-BMS-92|BMS-92|POST-BMS-92 
12” x 12” steel column; 4” outside pro- 
; : 14 hrs. 
tection; Group I. 
C-16-SC-2 Description as per C-16-SC-1; Group II. = {10 itil tengncip Bygepady 
Description as per C-16-SC-1; 
C16-8C-3 | | 16” yoy ands 8 hrs. 
Group III. 
r Description as per C-16-SC-1; 
C-16-SC-4 | 16 Fite eas 5 hrs. 1 5 
Group IV. 
For SI: 1 inch = 25.4 mm. 
Notes: 
1. Group I: includes concrete having calcareous aggregate containing a combined total of not more than 10 percent of quartz, chert and flint for the coarse 
aggregate. 
Group II: includes concrete having trap-rock aggregate applied without metal ties and also concrete having cinder, sandstone or granite aggregate, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.”, placed not more than 1 inch from the surface 
of the concrete. 
Group III: includes concrete having cinder, sandstone or granite aggregate tied with No. 5 gage steel wire, wound spirally over the column section on a pitch 
of 8 inches, or equivalent ties, and concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, if held in 
place with wire mesh or expanded metal having not larger than 4-inch mesh, weighing not less than 1.7 Ibs./yd.’, placed not more than 1 inch from the surface 
of the concrete. 


Group IV: includes concrete having siliceous aggregates containing a combined total of 60 percent or more of quartz, chert and flint, and tied with No. 5 gage 
steel wire wound spirally over the column section on a pitch of 8 inches, or equivalent ties. 


MINIMUM 
DIMENSION 


NOTES | REC. HOURS 


TABLE 2.5.2.1 
STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


@ ITEM ea an PERFORMANCE REFERENCE NUMBER woTes | REC. 
CODE PRE-BMS-92 | BMS-92 | POST-BMS-92 HOURS 
10'/,” x 13” brick encased steel columns; 8” 
x 6" x 35 lbs. “H” beam; Protection, Fill of 
broken brick and mortar; 2” brick on edge; 3 hrs. 
90 tons ' 
joints broken in alternate courses; cement- 6 min. 
sand grout; 13 SWG wire reinforcement in 


every third horizontal joint. 


10'/,” x 13” brick encased steel columns; 8” 

x 6” x 35 Ibs. “H” beam; Protection: 2” brick; 
C-10-SB-2 107, joints broken in alternate courses; cement-| 90 tons 

sand grout; 13 SWG iron wire reinforcement 

in alternate horizontal joints. 


C-10-SB-1-|/--10',” 


10” x 12” block encased columns; 

8” x 6” x 35 lbs. “H” beam; Protection: 2” 
C-10-SB-3 1 foamed slag concrete blocks; 90 tons 

13 SWG wire at each horizontal joint; mortar 

at each joint. 


10'/,” x 12” block encased steel columns; 8” 


x 6” x 35 lbs. “H” beam; Protection: gravel 


C-10-SB-4 86 tons 


aggregate concrete fill (unconsolidated) 2” 
thick hollow clay tiles with mortar at edges. 


10'/,” x 12” block encased steel columns; 8” 
C-10-SB-5 ; x 6” x 35 lbs. “H” beam; Protection: 2” hol-| 86 tons 
low clay tiles with mortar at edges. 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 ton = 8.896 kN. 


Notes: 
1. Failure mode—collapse, 


2. Passed 2-hour fire test (Grade “C” - British). 

3, Passed hose stream test. 

4, Passed reload test. 

5. Passed 2-hour fire exposure but collapsed immediately following hose stream test. 
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TABLE 2.5.2.2 e 
STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 


ITEM MINIMUM CONSTRUCTION DETAILS PERFORMANCE REFERENCE NUMBER NOTES eur 
CODE | DIMENSION LOAD | TIME |PRE-BMS-92 | BMS-92, POST-BMS-92 eur 


12” x 15” brick encased steel columns; 
8” x 6” x 35 Ibs. “H” beam; Protection: ia 
C-12-SB-1 1 HR” thick brick; joints broken in alternate) 90 tons 
49 min. 
courses; cement-sand grout; fill of broken 
brick and mortar, 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, | ton = 8.896 kN. 
Notes: 
1, Failure mode—collapse. 


TABLE 2.5.2.3 
STEEL COLUMNS—BRICK AND BLOCK ENCASEMENTS 
MINIMUM DIMENSION 14” TO LESS THAN 16” 


ITEM Sarees tanidn aa or PERFORMANCE REFERENCE NUMBER 
CODE LOAD | TIME |PRE-BMS-92 | BMS-92 | POST-BMS-92 


15” x 17” brick encased steel columns; 
8” x 6” x 35 Ibs. “H” beam; Protection: 4'/,” 
C-15-SB-1 thick brick; joints broken in alternate courses;| 45 tons| 6 hrs. 
cement-sand grout; fill of broken brick and 
mortar, 


15” x 17” brick encased steel columns; 
8” x 6” x 35 Ibs. “H” beam; Protection. 
C-15-SB-2 1 Fill of broken brick and mortar; as” brick;} 86 tons| 6 hrs. 
joints broken in alternate courses; cement- 
sand grout. 


15” x 18” brick encased steel columns; 
” ” Ly? ‘ * 5 ALS 

C-15-SB-3 1 8 me 6” x 35 Ibs. H beam; Protection: 47, 90 tons 

brick work; joints alternating; 

cement-sand grout. 

14” x 16” block encased steel columns; 8” x 

6” x 35 lbs. “H” beam; Protection: 
C-15-SB-4 1 4” thick foam slag concrete blocks; 

13 SWG wire reinforcement in each horizontal 

joint; mortar in joints. 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 ton = 8.896 kN. 

Notes: 

1. Only a nominal load was applied to specimen. 

2. Passed 6-hour fire test (Grade “A” - British). 

. Passed (6 minute) hose stream test. 

. Reload not specified. 

. Passed 4-hour fire exposure. 

. Failed by collapse between first and second minute of hose stream exposure. 
. Mode of failure-collapse. 


NSAID HW 
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TABLE 2.5.3.1 
STEEL COLUMNS—PLASTER ENCASEMENTS 
MINIMUM DIMENSION 6” TO LESS THAN 8” 


ITEM Aheretic TON OETKITE PERFORMANCE REFERENCE NUMBER ae Ey 
CODE LOAD | TIME |PRE-BMS-92 | BMS-92 | POST-BMS-92 Eo 
C-7-SP-1 viapad ' 

= : SWG wire metal lath; 


90 tons} 57 min. 
1'/,” lime plaster. 
7'/,” x 10” plaster protected steel columns; 
8” x 6” x 35 Ibs. “H” beam; Protection: thr 
C-7-SP-2 */,” gypsum board; wire wound with 16 SWG| 90 tons : 7 1 1 
s é Ashe 13 min. 
wire helically wound at 4” pitch; 
'/,” gypsum plaster. 
7'/,” x 9/,” plaster protected steel columns; 
CSpal 7” 90 tons|_ | br : 
14 min, 
Notes: 


8” x 6” x 35 Ibs. “H” beam; Protection: 
1. Failure mode—collapse. 
TABLE 2.5.3.2 


*/,” gypsum board; wire helically wound 
STEEL COLUMNS—PLASTER ENCASEMENTS 
MINIMUM DIMENSION 8” TO LESS THAN 10” 


16 SWG at 4” pitch; 
'/,” gypsum plaster finish. 
ITEM MINIMUM | PERFORMANCE | REFERENCE NUMBER REC. 
ES 

8” x 10” plaster protected steel columns; 1 hr. 

C-8-SP-1 8” x 6” x 35 Ibs. “H” beam; Protection: 86 tons 23 min. 
24 SWG wire lath; 1” gypsum plaster. 
8'/,” x 10'/,” plaster protected steel columns; ie 

C-8-SP-2 ee 8” x 6” x 35 lbs. “H” beam; Protection: 24] 90 tons 36 ine 
SWG metal lath wrap; 1'/,” gypsum plaster. 


9” x 11” plaster protected steel columns; 
8” x 6” x 35 lbs, “H” beam; Protection: ‘he 

C-9-SP-3 24 SWG metal lath wrap; '/,” M.S. ties at 12”|90 tons 33 aie 
pitch wire netting 1'/,” x 22 SWG between first 
and second plaster coats; 1'/,” gypsum plaster. 
8°/,” x 10°/,” plaster protected steel columns; 
8” x 6” x 35 lbs. “H” beam; Protection: */,” 

Or i 3; cy 4 

rn alk gypsum board; wire wound spirally (#16 iit ag 

SWG) at 1'/,” pitch; '/,” gypsum plaster. 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 ton = 8.896 kN. 
Notes: 

1, Failure mode—collapse. 

2. Passed 2 hour fire exposure test (Grade “C” - British), 

3. Passed hose stream test. 


7'/,” x 9'/,” plaster protected steel columns; 
8” x 6” x 35 Ibs. “H” beam; Protection: 24 


TABLE 2.5.4.1 
STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 6” TO LESS THAN 8” 


ITEM MINIMUM PERFORMANCE REFERENCE NUMBER REC. 
Cc NOTES 
CODE | DIMENSION eer LOAD | TIME |PRE-BMS-92|BMS-92]POST-BMS-92 HOURS 


7°/,” x 9'/,” (asbestos plaster) protected steel 
70M. Ss)” columns; 8” x 6” x 35 lbs. “H” beam; 1 hr. 7 1 
weitere dard. Protection: 20 gage '/,” metal lath; ’/,,” asbes- 90 tons) 55 min, 
tos plaster (minimum). 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 kN, 1 ton = 8.896 KN, 
Notes: 
1. Failure mode—collapse. 
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TABLE 2.5.4.2 
STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 8” TO LESS THAN 10” 


ITEM eanerRUeTORDGrkils PERFORMANCE REFERENCE NUMBER ores] Ses 
CODE LOAD | TIME | PRE-BMS-92|BMS-92|POST-BMS- 5 NOTES 


9°/,” x 11°/,” asbestos slab and cement plaster 
ee J ane protected columns; 8” x 6” x 35 Ibs, “H” beam; 
Pate as Protection: 1” asbestos slab; wire wound; °/,” 70 tons aeitS. 
plaster. 


For SI: 1 inch = 25.4 mm, | pound = 0.004448 KN, 1 ton = 8.896 kN. 
Notes: 

1. Passed 2 hour fire exposure test. 

2. Collapsed during hose stream test. 


TABLE 2.5.4.3 
STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 10” TO LESS THAN 12” 


ITEM Fa PC mcmytie apn PERFORMANCE REFERENCE NUMBER Notes 
CODE LOAD | TIME | PRE-BMS-92 | BMS-92 | POST-BMS-92 


11'/,” x 13'/,” wood wool and plaster pro- 
tected steel columns; 8” x 6” x 35 Ibs. “H” 
C-11-SM-1 11'/,” | beam; Protection: wood-wool-cement paste as} 90 tons | 2 hrs. 7 | a 2 
fill and to 2” cover over beam; */,” gypsum 
plaster finish. 


10” x 12” asbestos protected steel columns; 8” 

C-10-SM-1 10” x 6” x 35 Ibs. “H” beam; Protection: sprayed} 90 tons | 4 hrs. 7 2,344 4 
on asbestos paste to 2” cover over column. 

For SI; 1 inch = 25.4 mm, | pound = 0.004448 kN, | ton = 8.896 kN. 

Notes: 

1. Passed 2 hour fire exposure (Grade “C” - British). 

2. Passed hose stream test. 


3. Passed reload test. 
4. Passed 4 hour fire exposure test. 


TABLE 2.5.4.4 
STEEL COLUMNS—MISCELLANEOUS ENCASEMENTS 
MINIMUM DIMENSION 12” TO LESS THAN 14” 


12” x 14'/,” cement and asbestos protected 
columns; 8” x 6” x 35 lbs. “H” beam; Protec- 
tion: fill of asbestos packing pieces 1” thick ee 
Cel2-SMal boentd 2% 86 tons| |. 
43 min. 
wash of refractory cement on outer surface. 
For SI: | inch = 25.4 mm, 1 pound = 0,004448 kN, 1 ton = 8.896 kN. 
Notes: 
RESOURCE A-106 2022 CALIFORNIA EXISTING BUILDING CODE 


PERFORMANCE REFERENCE NUMBER ure 
1’3” 0.c.; cover of 2” molded asbestos inner 
layer; 1” molded asbestos outer layer; held in 

1, Passed 4 hour fire exposure (Grade “B” - British). 

2. Passed hose stream test. 


ITEM 
CODE mansion SS LOAD | TIME |PRE-BMS-92|BMS-92|POST-BMS- = NOTES ores ure 
position by 16 SWG nichrome wire ties; 
3. Passed reload test. 


NUMBER OF 
ASSEMBLIES 


10 


ITEM CODE 


F/C-3-RC-1 


F/C-3-RC-2 


ASSEMBLY 
THICKNESS 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


SECTION III 
FLOOR/CEILING ASSEMBLIES 


FIGURE 3.1 
FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


For example: 


35 
26 
1 2 4 ; 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 3.1 
FLOORICEILING ASSEMBLIES—REINFORCED CONCRETE 


| PERFORMANCE | | REFERENCE NUMBER | NUMBER 
CONSTRUCTION DETAILS Wiig cael Scone 
LOAD | TIME |PRE-BMS-92 POST-BMS-92 


3°/, “thick floor; 3'/,” (5475 psi) concrete 

deck; '/,” plaster under deck; */,” main rein- 

forcement bats. at 51,” pitch with ”/,” con- 195 psf|24 min, 7 421%, 
crete cover; °/,” main reinforcement bars at 

4'/,” pitch Rat sendicilat with '/,” concrete 

cover; 13’1” span restrained. 


3'/,” deep (3540 psi) concrete deck; 7/,” 

main reinforcement bars at 5'/,” pitch with 7/ 

x” cover; */,.” main reinforcement bars at 4'/| 195 psf} 2 hrs. 7 Less4al 2 
»” pitch perpendicular with '/,” cover; 13’1” 

span restrained. 


(continued) 
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ASSEMBLY 


ITEM CODE | +HICKNESS 


F/C-3-RC-3 


P/C-3-RC-4 


F/C-3-RC-5 


F/C-4-RC-6 


F/C-4-RC-7 


F/C-4-RC-8 


F/C-4-RC-9 


F/C-4-RC-10 


F/C-4-RC-11 


RESOURCE A-108 


TABLE 3.1—continued 
FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE 


CONSTRUCTION DETAILS 


3'/,” deep (4175 psi) concrete deck; */,” 
main reinforcement bars at 5'/,” pitch bith 
”/.” cover; */.” main reinforcement bars at 
4'/,” pitch perpendicular with '/,” cover; 
13’1” span restrained. 

3'/,” deep (4355 psi) concrete deck; 
*/,” main reinforcement bars at 5'/,” pitch 
with 7/,” cover; */,” main reinforcement 
bars at 4'/,” pitch perpendicular with '/,’ 
cover; 13’1” span restrained. 
3'/,” thick (3800 psi) concrete deck; */,” 
main reinforcement bars at 5'/,” pitch vith 
/,” cover; */,” main reinforcement bars at 
4'/,” pitch perpendicular with '/,” cover; 
13’1” span restrained. 

4'/,” thick; 3'/,” (4000 psi) concrete deck; 
1” sprayed asbestos lower surface; */,” 
main reinforcement bars at 5’/,” pitch with 
/,” concrete cover; */,” main reinforce- 
ment bars at 4'/,” pitch perpendicular with 
'/,” concrete cover; 13’1” span restrained. 


4” (5025 psi) concrete deck; '/,” reinforce- 
ment bars at 7'/,” pitch with */,” cover; */,” 
main reinforcement bars at 3°/,” pitch per- 
pendicular with '/,” cover; 131” span 
restrained. 

4” thick (4905 psi) deck; '/,” reinforce- 
ment bars at 7'/,” pitch with 7/,” cover; */,” 
main reinforcement bars at 3°/,” pitch per- 
pendicular with '/,” cover; 131” span 
restrained. 

4” deep (4370 psi);'/,” reinforcement bars 
at 6” pitch with */,” cover; '/,” main rein- 
forcement bars at 4” pitch perpendicular 
with '/,” cover; 13’1” span restrained. 


4” thick (5140 psi) deck; My” reinforce- 
ment bars at 7'/,” pitch with 7/,” cover; */,” 
main reinforcement bars at 3°/,” pitch per- 
pendicular with '/,” cover; 13’1” span 
restrained. 


4” thick (4000 psi) concrete deck; 3” = 1'/ 
>” x 4 Ibs. R.S.J.; 2’6” C.R.S.; flush with 
top surface; 4” x 6” x 13 SWG mesh rein- 
forcement 1” from bottom of slab; 6’6” 
span restrained. 


| PERFORMANCE | | REFERENCE NUMBER NUMBER 
~~ Spee ees 
LOAD | TIME |PRE-BMS-92 POST-BMS-92 


ia pf | fo fo 


: ee a 


1 hr. 
195 psf 


8 
195 = 


pa pep 
1 hr. 

ae EEG! 

on pf] 


(continued) 
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TABLE 3.1—continued 
FLOORICEILING ASSEMBLIES—REINFORCED CONCRETE 


ASSEMBLY 


ITEM CODE | THICKNESS 


CONSTRUCTION DETAILS 


4” deep (2380 psi) concrete deck: 

377 14 4x 4 dbs. RIST "2/4" GuRSi 
F/C-4-RC-12 flush with top surface; 4” x 6” x 13 SWG 

mesh reinforcement 1” from bottom sur- 

face; 6’6” span restrained. 

4'/,” thick (5200 psi) deck; '/,” reinforce- 

ment bars at 7'/,” pitch with ’/,” cover; */,” 
F/C-4-RC-13 A main reinforcement bars at 3°/,” pitch per- 

pendicular with '/,” cover; 13’1” span 

restrained. 

4'/,” deep (2525 psi) concrete deck; '/,” 

reinforcement bars at 7'/,” pitch with ’/,” 
F/C-4-RC-14 F cover; */,” main reinforcement bars at 3°/,” 

pitch perpendicular with '/,” cover; 1371” 

span restrained. 


4'/,” deep (4830 psi) concrete deck; 
1'/,” x No. 15 gauge wire mesh; */,” rein- 
forcement bars at 15” pitch with 1” cover; 1 hr. 
RES GaS : ',” main reinforcement bars at 6” pitch PPPS a9 \mnin: 
perpendicular with '/,” cover; 12’ span 
simply supported. 
4'/,” deep (4595 psi) concrete deck; '/,” 
reinforcement bars at 7'/,” pitch with 7/,” ‘ie 
F/C-4-RC-16 ; cover; */,” main reinforcement bars at 3'/,”| 75 psf 20 sy 
: ; bie ots , min. 
pitch perpendicular with ‘/,” cover; 12 
span simply supported. 
4'/,” deep (3625 psi) concrete deck; '/,” 
reinforcement bars at 7'/,” pitch with 7/,” 
F/C-4-RC-17 5 cover; */,” main reinforcement bars at 3'/,”| 75 psf |35 min. 
pitch perpendicular with '/,” cover; 12’ 
span simply supported. 
4'/,” deep (4410 psi) concrete deck; '/,” 
reinforcement bars at 7'/,” pitch with 7/,” th 
F/C-4-RC-18 cover; */,” main reinforcement bars at 3'/,”| 85 psf 07 a 
pitch perpendicular with '/,” cover; 12’ 
span simply supported. 
4'/,” deep (4850 psi) deck; */,” reinforce- 
ment bars at 15” pitch with 1” cover; '/,” are 
F/C-4-RC-19 main reinforcement bars at 6” pitch per-| 75 psf 15 ae 
‘ Re an , : ; 
pendicular with '/,” cover; 12° span sim- 
ply supported. 
4'/,” deep (3610 psi) deck; '/,” reinforce- 
ment bars at 7'/,” pitch with 7/,” cover; */,” thr 
F/C-4-RC-20 5 main reinforcement bars at 3'/,” pitch per-| 75 psf oD - 
‘ vi a ? : min. 
pendicular with '/,” cover; 12° span sim- 
ply supported. 


(continued) 
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FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE 


| PERFORMANCE | | REFERENCE NUMBER NUMBER 
ASSEMBLY REC. 
ITEM CODE CONSTRUCTION DETAILS NOTES 
 ainenis ope bee 
5” deep; 4'/,” (5830 psi) concrete deck; '/ 
>” plaster finish bottom of slab; '/,” rein- 
are . : 7)" 
F/C-5-RC-21 Hi fosters eke MT Linda fiir alah Bi iad 
cover; °/,” main reinforcement bars at 3'/, 
pitch perpendicular with '/,” cover; 12’ 
span simply supported. 
4'/,” (5290 psi) concrete deck; '/,” plaster 
finish bottom of slab; '/,” reinforcement 
RIM, ot : Tj) .3y 4 ‘ 
F/C-5-RC-22 bars at 7'/,” pitch with f ee /,’ main] No 2 hrs. 
reinforcement bars at 3°/,” pitch perpen-| load |28 min. 
dicular with '/,” cover; 12’ span simply 
supported. 


5” (3020 psi) concrete deck; 3” = 11/,”« 4) ine 
F/C-5-RC-23 Ibs. R.S.J.; 2’ C.R.S. with 1” cover on bot-| 172 psf 
, ft 24 min. 
tom and top flanges; 8° span restrained. 


5” (5180 psi) concrete deck; '/,” retarded 

plaster underneath slab; '/,” reinforcement 

bars at 7'/,” pitch with 1°/,” cover; */,” 2 hrs. 
eee main reinforcement bars at 3'/,” pitch per- RPS 48 min. 

pendicular with 1” cover; 12’ span simply 

supported. 


TABLE 3.1—continued ¢ 


6” deep (4800 psi) concrete deck; '/,” rein- 
forcement bars at 7'/,” pitch with 7/,” 
F/C-6-RC-25 cover; */,” main reinforcement bars at 3'/,”|195 psf} 4 hrs. 
pitch perpendicular with ’/,” cover; 13’1” 
span restrained. 
6” (4650 psi) concrete deck; '/,” reinforce- 
ment bars at 7'/,” pitch with 7/,” cover; */,” oie 
F/C-6-RC-26 main reinforcement bars at 3'/,” pitch per-| 195 psf . 
H : lj" ya 23 min. 
pendicular with '/,” cover; 13°1” span 
restrained. 
6” deep (6050 psi) concrete deck; '/,” rein- 
forcement bars at 7'/,” pitch 7/,” cover; */,” thes 
F/C-6-RC-27 reinforcement bars at 3'/,” pitch perpen-| 195 psf x 
: : le he 30 min. 
dicular with ‘/,” cover; 13°1” span 
restrained. 
6” deep (5180 psi) concrete deck; '/,” rein- 
forcement bars at 8” pitch */,” cover; '/,” 
F/C-6-RC-28 reinforcement bars at 5'/,” pitch perpen-|150 psf} 4 hrs. 
dicular with '/,” cover; 13’1” span 
restrained. 
6” thick (4180 psi) concrete deck; 4” x 3” 
x 10 Ibs. R.S.J.; 2’ 6” C.R.S. with 1” cover 3 hrs. 
F/C-6-RC- 
sane on both top and bottom flanges; 13’1” pons 48 min. 
span restrained. 
6” thick (3720 psi) concrete deck; 4” x 3” 
x 10 Ibs. R.S.J.; 2’ 6” C_R.S. with 1” cover 
janes sey on both top and bottom flanges; 12’ span AYS D8 a7 
simply supported. 


(continued) 
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TABLE 3.1—continued 
FLOOR/CEILING ASSEMBLIES—REINFORCED CONCRETE 


| PERFORMANCE | | REFERENCENUMBER | NUMBER 
ITEM CODE Picineas CONSTRUCTION DETAILS ES be, Yaa 
LOAD | TIME |PRE-BMS-92 POST-BMS-92 


6” deep (3450 psi) concrete deck; 4” x 
IF,” * Sibs, R.8.J; 26" CRIS, with’ 14 
cover on both top and bottom flanges; 12’ 
span simply supported. 

6” deep (4460 psi) concrete deck; 4” x 

Ie abl oi aol RS withe 2 
cover on both top and bottom flanges; 12’ 
span simply supported. 


6” deep (4360 psi) concrete deck; 4” = 13/ 
sere jx 5 Ibs. R.S.J.; 2’ C.R.S.; with 1” cover 

age ae on both top and bottom flanges; 13/1” PUP TH 
span restrained. 
6'/,” thick; 4*/,” (5120 psi) concrete core; 
1” T&G board flooring; '/,” plaster under- 
coat 4” x 3” x10 Ibs. RSJ.) 3YGRS. 

piece ere flush with top surface concrete; 12’ span eel Glee 
simply supported; 2” x 1’3” clinker con- 
crete insert. 


4*/,” (3600 psi) concrete core; 1” T&G 
board flooring; '/,” plaster undercoat; 4” x 
F/C-6-RC-35 3” x 10 lbs. R.S.J.; 3’ C.R.S.; flush with 
top surface concrete; 12’ span simply sup- 
ported; 2” x 1’3” clinker concrete insert. 
4*/,” (2800 psi) concrete core; 1” T&G 
board flooring; '/,” plaster undercoat; 4” x 
F/C-6-RC-36 3” x 10 Ibs. R.S.J.; 3’ C.R.S.; flush with 
top surface concrete; 12” span simply sup- 
ported; 2” x 1’3” clinker concrete insert. 


F/C-6-RC-31 


F/C-6-RC-32 


(3640 psi) concrete deck; '/,” reinforce- 
ment bars at 6” pitch with 1'/,” cover; '/,” 
reinforcement bars at 5” pitch perpendicu- 
lar with 1'/,” cover; 13’1” span restrained. 


F/C-7-RC-37 


(4060 psi) concrete deck; 4” x 3” x 10 Ibs. 

R.S.J.; 2’ 6” C.R.S. with 1'/,” cover on 
F/C-7-RC-38 both top and bottom flanges; 4” x 6” x 13|175 psf 

SWG mesh reinforcement 1'/,” from bot- 

tom of slab; 13’1” span restrained, 


5*/,” (4010 psi) concrete core; 1” T&G 
board flooring; '/,” plaster undercoat; 4” x 
3” x 10 Ibs. R.S.J.; 2’ 6” C.R.S.; 1” down 
from top surface of concrete; 12’ simply 
supported span; 2” x 1’ 3” clinker con- 
crete insert, 

5*/,” (3220 psi) concrete core; 1” T&G 
flooring; '/,” plaster undercoat; 4” x 3” x 
10 Ibs, R.S.J.; 26” C.R.S.; 1” down from 
top surface of concrete; 12’ simply sup- 
ported span; 2” x 1’3” clinker concrete 
insert, 


F/C-7-RC-39 


F/C-7-RC-40 


(continued) 
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TABLE 3.1—continued 
FLOORICEILING ASSEMBLIES—REINFORCED CONCRETE 


PERFORMANCE REFERENCE NUMBER 


NOTES deitis 
Loap | TIME |PRE-BMS-92 POST-BMS-92 


ASSEMBLY 
THICKNESS 


ITEM CODE CONSTRUCTION DETAILS 


Ribbed floor, see Note 15 for details; slab 
2'/,” deep (3020 psi); '/,” reinforcement 
bars at 6” pitch with */,” cover; beams 7'/ 
3” deep x 5” wide; 24” C.R.S.; °/,” rein- 
forcement bars two rows '/,” vertically 
apart with 1” cover; 13’1” span restricted. 


10” 


FIC-7-RC-AL | (1) grab) 


wa 
Se NT ee espe comonomer th DEE | are po 
4 Smee el ae "i 
meisisdaea © 1" poh monet inetd ee ena een 
Cpe reed GN OMAR Aisleyne thom ps h 
aia oh Popo hee oe Ee an ee One 
i hi shed : = 
ial Wetcti creased beh (BA Sriene asst apoareak MaT 
, oh iia 6 
OR Hake MON onc lemme immense 
PICSRCE arty ca ed oda (eRe petbe | 
Pe naan Ore erro 
ade See 1” cover; free or partial watt Caeser a 


For SI; 1 inch = 25.4 mm, 1 foot = 305 mm, 1 pound per square inch = 0.00689 MPa, 1 pound per square foot = 47.9 N/m’. 
Notes : 
1. British test. 
2. Failure mode—local back face temperature rise. 
3. Tested for Grade “C” (2 hour) fire resistance 
4, Collapse imminent following hose stream. 
5. Failure mode—flame thru. 
6. Void formed with explosive force and report. 
7. Achieved Grade “B” (4 hour) fire resistance (British). 
8. Failure mode—collapse. 
9. Test was run to 2 hours, but specimen was partially supported by the furnace at 1'/, hours. 
10. Failure mode—average back face temperature. 
11. Recommended endurance for nonload bearing performance only. 
12. Floor maintained load bearing ability to 2 hours at which point test was terminated. 
13. Test was run to 3 hours at which time failure mode 2 (above) was reached in spite of crack formation at 29 minutes. 
14. Tested for Grade “A” (6 hour) fire resistance. 


1/,” REINFORCEMENT BARS AT 


SLAB 2'/,” THICK 6’PITCH WITH %/,” COVER 


BEAMS AT 24” CRS, 


| iy: 5/3’ REINFORCEMENT 
ly BARS 
5” 
16. Load unspecified, 


17. Total assembly thickness 5'/, inches. Three-inch thick blocks of molded excelsior bonded with Portland cement used as inserts with 2'/,-inch cover 
(concrete) above blocks and */,-inch gypsum plaster below. Nine-inch wide ribs containing reinforcing steel of unspecified size interrupted 20-inch wide 
segments of slab composite (i.e., plaster, excelsior blocks, concrete cover), 
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a) FIGURE 3.2 
FLOOR/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


NUMBER OF The number in each box is 


ASSEMBLIES keyed to the last number in the 
Item Code column in the Table. 


10 


For example: 
FC- 
5 
40 
29 
2 12| 8 | 25| 14 
0 
0 1 2 3 4 5 
& FIRE-RESISTANCE RATING (HOURS) 


TABLE 3.2 
FLOORI/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


PERN gy | MAE Ine SANE CONSTRUCTION DETAILS lle Ni dtd ate NOTES 
F/C-S-1 Oe 113' 6S al03i= 24 ores Decks 2 145 pet | ain ORY 
wee Membrane: none. 8 
F/C-S-2 0” 10’ 136" 2 S.J. 103: - 24” 'o.c;3,.Deck: 2 145 psf| 7 min. I ES) 
concrete; Membrane: none 8 
| | a 


10’ x 13’ 6”; S.J. 103 - 24” 0.c.; Deck: 2” 
1 hr. 
LSet 15 min. 


concrete 1:2:4: Membrane: furring 12” 0.c.; 
Clips A, B, G; No extra reinforcement; 
'/,” plaster - 1.5:2.5. 


oanee lea Ye 


LOS 13! 67 S.J 103) = 24" a.¢.; Deck: 2” 

concrete 1:2:4; Membrane: furring 16” o.c.; 2 hrs, 
BC Clips D, E, F, G; Diagonal wire reinforce- Sens 46 min, : ihe 24 

ment; '/,” plaster - 1.5:2.5. 

10 19/679 S.0 103-247 0,.c,8 Deck2” 

concrete 1:2:4; Membrane: furring 16” o.c.; 3 23.8 


Clips A, B, G; No extra reinforcement; 
"/,” plaster = 1,5:2.5, 
10° ¥:13°6": S.J. 103 = 247 0.0.; Deck: 2” 
concrete 1:2:4; Membrane: furring 16” 0.c.; 
Clips D, E, F, G; Hexagonal mesh 

reinforcement; Uae plaster. 


i oven 

145 ot 
3 hrs, 

145 “(2 


(continued) 
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TABLE 3.2—continued 
FLOORI/CEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


ITEM |MEMBRANE CONSTRUCTION DETAILS PERFORMANCE REFERENCE NUMBER yeep 
CODE | THICKNESS LOAD |} TIME |PRE-BMS-92/BMS-92)POST-BMS-92 


10’ = 13'6” :"S.J..103 -.24" 0.¢:;; Deck 4 lbs, 
rib lath; 6” x 6” - 10 x 10 ga. reinforcement; 
“oe 2” deck gravel concrete; Membrane: furring}] N/A | 55 min, 3 ASS ue 
16” 0.c.; Clips C, E; Reinforcement: none; '/,” 
plaster - 1.5:2.5 mill mix. 
Spec. 9’ x 4’4”; S.J. 103 bar joists - 18” 0.c.; 
Deck: 4 Ibs. rib lath base; 6” x 6” - 10 = 10 ga. 
1 reinforcement; 2” deck 1:2:4 gravel concrete; 1 hr. 
ly Membrane: furring, */,” C.R.S., 16” 0.¢.; Clips ab 4 10 min. 2s 
C, E; Reinforcement: none; '/,” plaster - 
1.5:2.5 mill mix. 
10’ x 13’6”; S.J. 103 - 24” 0.c.; Deck: 2” con- 
spn crete 1:2:4; Membrane: furring 12” 0.c.; Clips 
A aca Is A, B, G; Extra “A” clips reinforcement; °/,” 145 pak) hts. 
plaster - 1.5:2; 1.5:3. 
18’ x 13’6” ; Joists, S.J. 103 - 24” 0.c.; Deck: 4 
lbs. rib lath; 6” x 6” - 10 x 10 ga. reinforce- 
ment; 2” deck 1:2:3.5 gravel concrete; Mem- 1 hr. 
pao brane: furring, spacing 16” o.c.; Clips C, E; 1aDSt 25 min. 
F/C-S-11 145 psf fi ae 
145 psf} 1 hr. 
Membrane: furring 16” 0.c.; Clips D, E, F, G; 
Reinforcement: none; °*/,” plaster - 1,5:2.5. 
Spec. 9’ x 4’4”; S.J. 103 - 18” 0.¢.; Deck: 4 
Ibs. rib lath; 6” x 6” - 10 x 10 ga. reinforce- 
ment; 2” deck 1:2:4 gravel concrete; Mem- 1 hr. 
hors 4 brane: furring, */,” C.R.S., 16” 0.¢.; Clips C, 300 pst 56 min. 
E; Reinforcement: none; */,” plaster - 1.5:2.5 
mill mix. 


Reinforcement: none; */,” plaster - 1.5:2.5 mill 
Floor finish: 1” concrete; plate cont. weld; 4” - Rae Pee 2, 4,9, ty 
PS") 35 min, 10 4 


Ww 


Ww 
Ww 


Ww 
N 
WwW 
oo 
— 
=, 
w 


crete 1:2:4; Membrane: furring 12” 0.c.; Clips 
D, E, F, G; Diagonal wire reinforcement; */,” 
plaster - 1.5:2; 0.5:3. 


10’ x 13’6”; Joists, S.J. 103 - 24” 0.c.; Deck: 
3.4 Ibs. rib lath; 6” x 6” - 10 = 10 ga. rein- 
forcement; 2” deck 1:2:4 gravel concrete; 


DAB oMp 


| 


Agia! oe 


w 


F/C-S-12 


Ww 


Ww 


mix. 

10’ x 13’6”; S.J, 103 - 24” 0.c.; Deck: 2” con- 
7.7 lbs. “I” beams; Ceiling: '/,” rods 12” 0.c.; 
’/.” gypsum sand plaster. 


Floor finish: 1'/,” L.W. concrete; !/,” lime- 
P stone cement; plate cont. weld; 5” - 10 lbs. “I” 3 hrs. 4,9, 1 
ee ; beams; Ceiling: '/,” rods 12” 0.c. tack welded Lo ee 20 min, 11 SS 
to beams metal lath; 1” P. C. plaster. 
10’ x 136”; S.J. 103 - 24” 0.c.; Deck: 2” con- 
1" crete 1:2:4; Membrane: furring 12” 0.c.; Clips 


D, E, F, G; Hexagonal mesh reinforcement; 1” 
thick plaster - 1.5:2; 1.5:3. 
10’ x 13’6” ; Joists - S.J, 103 - 24” 0,c.; Deck: 
3.4 Ibs. rib lath; 6” x 6” - 10 x 10 ga, rein- 
forcement; 2” deck 1:2:4 gravel concrete; 
Membrane: furring 16” 0.c.; Clips D, E, F, G; 
1” plaster. 


4 hrs, 1 


1 hr. 
a ce eee 


(continued) 
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BLE 3.2—continued 
FLOORICEILING ASSEMBLIES STEEL STRUCTURAL ELEMENTS 


ITEM | MEMBRANE REFERENCE NUMBER 
on ts 6" JF 10s = 24 Oe. Leck? 27 
set we nade 1:2:4: Membrane: furring 12” 0.c.; 2 hrs. 
BSS ee Clips C, E, F, G; Diagonal wire reinforce- ida Pst 44 min. 
ment; 1'/,” plaster. 
10’ x 13’6” ; Joists - S.J. 103 - 24” 0.c.; Deck: 
we 1'/,” gypsum concrete over; '/,” gypsum 145 psf 1 hr. 
: board; Membrane: furring 12” 0.c.; Clips D, PS"! 40 min. 
E, F, G; 1!/,” plaster - 1.5:2; 1.5:3. 
8 
2'/,” cinder concrete; '/,” topping; plate 6” 
welds 12” 0.¢.; 5” - 18.9 lbs. “H” center; 5” - 3 hrs. 
ee ss 10 lbs. “I” ends; 1” channels 18” 0.c.; 1!/,” pauper 43 min. 
gypsum sand plaster. 


10’ x 13’6” ; Joists - S.J. 103 - 24” 0.c.; Deck: 
1'/,” gypsum concrete over; '/,” gypsum 
board base; Membrane: furring 12” 0.c.; Clips 
D, E, F, G;.1'/,” plaster = 1.5:2; 1.5:3. 
Floor finish: 1'/,” limestone concrete; '/,” 
sand cement topping; plate to beams 3'/,”; 12” 
F/C-S-22 ‘ee o.c. welded; 5” - 10 lbs. “I” beams; 1” chan- 
nels 18” o0.c.; 1'/,” wood fiber gypsum sand 
plaster on metal lath. 


2'/,” L.W. (gas exp.) concrete; Deck: '/,” top- 
ping; plate 6'/,” welds 12” 0.c.; Beams: 5” - 
F/C-S-23 1, 18.9 Ibs. “H” center; 5” - 10 Ibs. “I”. ends; 
Membrane: 1” channels 18” 0.c.; 1'/,” gyp- 

sum sand plaster. 


Floor finish: 1'/,” limestone concrete; '/,” 
cement topping; plate 3'/,” - 12” 0.c. welded; 
5” - 10 lbs. “I” beams; Ceiling: 1” channels 
18” 0.c.; 1'/,” gypsum plaster. 


Floor finish: 1'/,” gravel concrete on exp. 
metal; plate cont. weld; 4” - 7.7 lbs. “I” 
beams; Ceiling: '/,” rods 12” 0.c. welded to 
beams; 1'/,” fiber gypsum sand plaster. 


F/C-S-25 


Floor finish: bare plate; 6'/,” welding - 12” 
o.c.; 5” - 18.9 lbs. “H” girders (inner); 5” - 10 
lbs “I” girders (two outer); 1” channels 18” 
0.c.; 2” reinforced gypsum tile; '/,” gypsum 
sand plaster. 


Floor finish: 2” gravel concrete; plate to 
beams 3'/,” - 12” 0.c. welded; 4” - 7.7 lbs, “I” 
beams; 2” gypsum ceiling tiles; '/,” 1:3 gyp- 
sum sand plaster. 

Floor finish: 1'/,” gravel concrete; '/,” gyp- 
sum asphalt; plate continuous weld; 4” - 7.7 
Ibs. “I” beams; 12” - 31.8 lbs. “I” beams - 
girder at 5’ from one end; 1” channels 18” 
o.c.; 2” reinforcement gypsum tile; '/,” 1:3 
gypsum sand plaster. 


(continued) 
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TABLE 3.2—continued 
FLOORICEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


ELEM) heen CONSTRUCTION DETAILS EERCORA NEES NOTES 
Floor: 2” reinforced concrete or 2” precast 
reinforced gypsum tile; Ceiling: */,” Portland 
cement-sand plaster 1:2 for scratch coat and See thr. 12. 1B 
F/C-S-29} 7/,” 1:3 for brown coat with 15 Ibs. hydrated). 19/30 min. 1 ‘ad it, 
lime and 3 lbs. of short asbestos fiber bag 
per cement or */,” sanded gypsum plaster 1:2 
for scratch coat and 1:3 for brown coat. 
Floor: 2'/,” reinforced concrete or 2” rein- 
es forced gypsum tile; the latter with '/,” mortar} See 12-1 
eee Is finish; Ceiling: */,” sanded gypsum plaster; | Note 12 git 14 d 
See: | 2 hrs. 126.55, \ 
sy a SSE : : 
F/C-S-32 +P i 
gypsum-vermiculite plaster, ratio of gypsum 
to fine vermiculite 2:1 to 3:1. 
Floor: 2'/,” reinforced concrete or 2” rein- 
forced gypsum slabs; the latter with '/,” mor- 12. 13 
F/C-S-33 17 tar finish; Ceiling: 1” gypsum-vermiculite 4 hrs. 1 \ 4 d 
plaster applied on metal lath and ratio 2:1 to 
3:1 gypsum to vermiculite by weight. 


1:2 for scratch coat and 1:3 for brown coat. 


Floor: 2'/,” reinforced concrete or 2” rein- 
forced gypsum tile; the latter with '/,” mortar 
finish; Ceiling: 1” neat gypsum plaster or */,” 
gypsum-vermiculite plaster, ratio of gypsum 
to fine vermiculite 2:1 to 3:1. 


Floor: 2!/,” reinforced concrete or 2” rein- 
forced gypsum tile; the latter with '/,” mortar 
finish; Ceiling: 1” neat gypsum plaster or */,” 


WwW 
Sa 
= 
a 
ri 
Es 
nN 
— 
- — 
WwW 
oS) 


underside of cellular steel. 


4 
Floor: 2” reinforced concrete or 2” precast 
reinforced Portland cement concrete or gyp- 
sum slabs; precast slabs to be finished with 
lj)” lj" Ac ” : See 2, 13, 
pals /,” mortar top coat; Ceiling: 2” precast rein- 4 hrs. 1 4 
: : Note 12 14 
forced gypsum tile, anchored into beams 
with metal ties or clips and covered with '/,” 
1:3 sanded gypsum plaster. 
Floor: 1:3:6 Portland cement, sand and 
gravel concrete applied directly to the top of 
steel units and 1'/,” thick at top of cells, plus Se 
F/C-S-35 17 '/,” 1:2'/,” cement-sand finish, total thick- ah 5| 3 hrs. 3 
ness at top of cells, 2” ; Ceiling: 1” neat 
gypsum plaster, back of lath 2” or more 
from underside of cellular steel. 
Floor: same as F/C-S-35; Ceiling: 1” gyp- 
M sum-vermiculite plaster (ratio of gypsum to] See Le, .tG, 
Ree aG a t vermiculite 2:1 to 3:1), the back of lath 2” or|Note 15] + 2"S: fig)" 
more from under-side of cellular steel. 
Floor: same as F/C-S-35; Ceiling: 1” neat au 15. 16 
| gypsum plaster; back of lath 9” or more from Note 15 4 hrs. 1 17, 18 4 


Floor: same as F/C-S-35; Ceiling: 1” gyp- 
sum-vermiculite plaster (ratio of gypsum to 
vermiculite 2:1 to 3:1), the back of lath 
being 9” or more from underside of cellular 
steel. 


See Lelie 


(continued) 
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TABLE 3.2—continued 
FLOORICEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


ITEM MEMBRA PERFORMANCE REFERENCE NUMBER REC. 
CONSTRUCTION DETAILS 


Floor: asbestos paper 14 Ibs./100 ft. 
cemented to steel deck with waterproof lino- 
leum cement, wood screeds and 7/,” wood N er 1 
floor; Ceiling: */,” sanded gypsum plaster 1:2 rs 
for scratch coat and 1:3 for brown coat. 
Floor: 1'/,”, 1:2:4 Portland cement concrete; 
ae sabe See 1 hr. 

Ceiling: °/,” sanded gypsum plaster 1:2 for Note 19 = 1 

scratch coat and 1:3 for brown coat. 

Floor: 2”, 1:2:4 Portland cement concrete; 
F/C-S-41 Ceiling: */,” sanded gypsum plaster, 1:2 for 2 hrs. 1 
scratch coat and 1:3 for brown coat. 
Floor: 2”, 1:2:4 Portland cement concrete: 
Ceiling: 1” Portland cement-sand plaster with See 
10 Ibs. of hydrated lime for @ bag of cement Note 19 2 hrs. 1 
1:2 for scratch coat and 1:2'/,” for brown 

See 2 hrs. 1 
ribbed metal lath. Bhat yAO, mains 
yy" Floor: 2”, 1:2:4 Portland cement concrete: 2 hrs. 19, 20, 
SASS ake Re aE 
Ceiling: 1”, 1:2 sanded gypsum plaster. a 19|30 min. 21, 22 


Ceiling: 1'/,”, 1:1 sanded gypsum plaster. a 
Floor: 2'/,”, 1:2:4 Portland cement concrete; 
Ceiling: 1” neat gypsum plaster or */,” gyp-| See 2 
aa 3/4 4 
ee 's sum-vermiculite plaster, ratio of gypsum to] Note 19 a bits 
vermiculite 2:1 to 3:1. 


F/C-S-40 


F/C-S-42 


Floor: 2”, 1:2:4 Portland cement concrete: 
F/C-S-43 Ceiling: 1'/,”, 1:2 sanded gypsum plaster on 


Floor: 2'/,”, 1:2:4 Portland cement, sand and 
Ree eae cinder concrete plus '/,”, 1:2'/,” cement-sand| See 
At ay finish; total thickness 3”; Ceiling: 1'/,”, Note 19 a te. 
1:1 sanded gypsum plaster. 
Floor: 2'/,”, gas expanded Portland cement- 
F/C-S-48 Wye sand concrete plus '/,”, 1:2.5 cement-sand fin-| See | 3 hrs. 
4 ish; total thickness 3”; Ceiling: 1'/,”, Note 19 |30 min. 
1:1 sanded gypsum plaster. 
Floor: 2'/,”, 1:2:4 Portland cement concrete; 
2 ae a eee : See 
1 Ceiling: 1” gypsum- vermiculite plaster; ratio 4 hrs. 
wr Note 19 
of gypsum to vermiculite 2:1 to 3:1. 


Floor: 2”, 1:2:4 Portland cement concrete: 
Ceiling: 2” interlocking gypsum tile sup- seis 
F/C-S-50 Note 19 2 hrs. 
F/C-S-51} 21,” Be Ia hes 
z Note 19 ; 


ported on upper face of lower flanges of 
beams, 
'/,” 1:3 sanded gypsum plaster. 
For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, 1 pound per square inch = 0.00689 MPa, | pound per square foot = 47.9 N/m’. 
Notes: 
1. No protective membrane over structural steel. 


Floor: 2”, 1:2:4 Portland cement concrete: 
Ceiling: 2” precast metal reinforced gypsum 

2. Performance time indicates first endpoint reached only several tests were continued to points where other failures occurred. 

3. Load failure. 


tile, '/,” 1:3 sanded gypsum plaster (tile 
clipped to channels which are clipped to 
lower flanges of beams). 


(continued) 


2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-117 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 3.2—continued 
FLOORICEILING ASSEMBLIES—STEEL STRUCTURAL ELEMENTS 


. Thermal failure. 

. This is an estimated time to load bearing failure. The same joist and deck specimen was used for a later test with different membrane protection. 

. Test stopped at 3 hours to reuse specimen; no endpoint reached. 

. Test stopped at | hour to reuse specimen; no endpoint reached. 

. All plaster used = gypsum. 

. Specimen size - 18 feet by 13!/, inches. Floor deck - base material - '/,-inch by 18-foot steel plate welded to “I” beams. 

. “TI” beams - 24 inches o.c. 

. “IT” beams - 48 inches 0.c. 

. Apply to open web joists, pressed steel joists or rolled steel beams, which are not stressed beyond 18,000 lbs./in.” in flexure for open-web pressed or light 


rolled joists, and 20,000 lbs./in.? for American standard or heavier rolled beams. 


. Ratio of weight of Portland cement to fine and coarse aggregates combined for floor slabs shall not be less than 1:6'/,. 

. Plaster for ceiling shall be applied on metal lath which shall be tied to supports to give the equivalent of single No. 18 gage steel wires 5 inches 0.c. 

. Load: maximum fiber stress in steel not to exceed 16,000 psi. 

. Prefabricated units 2 feet wide with length equal to the span, composed of two pieces of No. 18 gage formed steel welded together to give four longitudinal 


cells. 


. Depth not less than 3 inches and distance between cells no less than 2 inches. 
. Ceiling: metal lath tied to furring channels secured to runner channels hung from cellular steel. 
. Load: rolled steel supporting beams and steel plate base shall not be stressed beyond 20,000 psi in flexure. Formed steel (with wide upper flange) 


construction shall not be stressed beyond 16,000 psi. 


. Some type of expanded metal or woven wire shall be embedded to prevent cracking in concrete flooring. 
. Ceiling plaster shall be metal lath wired to rods or channels which are clipped or welded to steel construction. Lath shall be no smaller than 18 gage steel 


wire and not more than 7 inches o.c. 


. The securing rods or channels shall be at least as effective as single */,,-inch rods with 1-inch of their length bent over the lower flanges of beams with the 


rods or channels tied to this clip with 14 gage iron wire. 
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9 FIGURE 3.3 
FLOOR/CEILING ASSEMBLIES—WOOD JOIST 


NUMBER OF 
ASSEMBLIES 


15 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 
For example: 


10 F/C- 


; 
9 ip it 1 2 3 4 


FIRE-RESISTANCE RATING (HOURS) 


TABLE 3.3 
FLOOR/CEILING ASSEMBLIES—WOOD JOIST 


REFERENCE NUMBER eoRs| 


er NS cp ae Na hap CONSTRUCTION DETAILS Noves 
12’ clear span - 2” x 9” wood joists; 18” 0.c.; 
3)” Deck: 1” T&G; Filler: 3” of ashes on '/,” boards 
ica /s nailed to joist sides 2” from bottom; 2” air Be ale ae 
space; Membrane: */,” gypsum board. 
: 12’ clear span - 2” x 7” joists; 15” 0.c.; Deck: 60s 
“We2)) oy" wy 3% 
12’ clear span - 2” x 7” wood joists; 16” 0.c.; 
2” x 1'/,” bridging at center; Deck: 1” T&G; 1,3: 
ENT lj)” 2 3 . 
ams f Membrane: '/,” fiber board; 2 coats “distemper” ARS bao. 15 
paint. 
12’ clear span - 2” x 7” wood joists; 16” 0.c.; 2” 
aes x 1'/,” bridging at center span; Deck: 1” nomi- ; 
-W- [ ; f 1,2 if 
a Ni nal lumber; Membrane: '/,” fiber board under */ ee |e min : 
16 Bypsum plaster, 
/,” lime plaster. 
rear As per previous F/C-W-5 except membrane is ’ 3 
-W- q 7 Lid / 
Hes */,” gypsum plaster on 22 gage */,” metal lath. ap Pa de uD : 


(continued) 
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12’ clear span - 2” x 9” wood joists; 16” 0.c.; 
2” x 1'/,” bridging at center span; Deck: 1” 
T&G on 1” bottoms on */,” glass wool strips on 
*/,” gypsum board nailed to joists; Membrane: 
glass wool strips on joists; */,” perforated 
gypsum lath; '/,” gypsum plaster. 

12’ clear span - 2” x 9” wood joists; 15” 0.c.; 
Deck: 1” T&G; Membrane: 3” foam concrete in 
cavity on '/,” boards nailed to joists; wood lath 
nailed to 1” x 1!/,” straps 14 0.c. across joists; 
”/,” gypsum plaster. 


F/C-W-13 


3 hee 


12’ clear span - 2” x 9” wood joists; 18” 0.c.; 
Deck: 1” T&G; Membrane: 2” foam concrete 
on '/,” boards nailed to joist sides 2” from joist 
bottom; 2” air space; 1” = 1'/,” wood straps 14” 
0.c. across joists; ’/,” lime pilistes on wood lath. 


12’ clear span - 2” x 9” wood joists; 
Deck: 1” T&G; Membrane: 3” ashes on '/,” 


F/C-W-16 


F/C-W-18 


TEM: | MEMBRANE CONSTRUCTION DETAILS dol ecaitehe li ieda notes |, REC. 
2” x 1'/,” bridging at center; Deck: 1” nominal 
F/C-W-10 yn As per F/C-W-9 except membrane is */,” gyp- 60 psf|27 min. 1,2, a} 
sum plaster on wood lath. 
Membrane: 3” mineral wood below joists; 
Tj)" 1 hr. 2 
F/C-W-14 he 60 psf 40 min 7 iS Le 
boards nailed to joist sides 2” from joist bation: 
12’ clear span - 2” x 9” wood joists; 18” 0.c.; 
Oe 2” x 1'/,” bridging at center; Deck: 1” T&G;] 60 psf} 36 min. 
Membrane: 7/,” gypsum plaster on wood lath. 


TABLE 3.3—continued & 
As per previous F/C-W-6 except membrane is ; 2 
lj” 
Bea '/,” fiber board under '/,” gypsum plaster. oe aeeaae : ie. cal 
F/C-W-8 "e pape previous F/C-W-7 except membrane is SIaEEN CTE - (2431 He 
/,” gypsum board. 
lumber; Membrane: */,” gypsum board; 
3/ ” 
12’ clear span - 2” x 9” wood joists; 15” 0.c.; 
2” x 1'/,” bridging at center span; Deck: 1” 
T&G; Membrane: original ceiling joists have 
*/,” plaster on wood lath; 4” metal hangers 1 hr. 
9 Vis Tj 8 > #) 
HAs & /s attached below joists creating 15” chases filled es 10 min. ; L, 
with mineral wool and closed with 7/,” plaster 
(gypsum) on */,” S.W.M. metal lath to form new 
ceiling surface. 
12’ clear span - 2” x 9” wood joists; 15” 0.c.; 
Ue 75 psf} 2 hrs. 7 1,4 2 
3” hangers to channel below joists; ’/,” gypsum 
plaster on metal lath attached to channels. 
cn oe eueecures 
Nhe 60 psf| 28 min. 
2” air space; 1” x 1'/,” wood straps 14” o.c. ; 
7/,” gypsum ee on wood lath. 
As per previous F/C-W-18 except with lime 
F/C-W-19 ee plaster membrane and deck is 1” nominal} 60 psf| 19 min. 7 L2 Me 
(continued) 
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12’ clear span - 2” x 7” wood joists; 15” 0.c¢.; 
F/C-W-9 i et 60 psf| 24 min. 
16. ZYpsum plaster. 
2” x 1'/,” bridging at center; Deck: 1” T&G; 
i ml Ls fale 
boards (plain edge). 
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F/C-W-22 


F/C-W-23 60 psf | 11'/, min. 


F/C-W-27 


F/C-W-30 


F/C-W-33 


FLOORI/CEILING ASSEMBLIES—WOOD JOIST 

12’ clear span - 2” x 9” wood joists; 

F/C-W-21 70 psf | 29 min. 
base board; */,” gypsum plaster, 
15” 0.c.; Membrane: */,” plasterboard with 
Deck: 1” T&G lumber; Joists: 2” x 9”; 

a Deck: 1” nominal lumber; Joists: 2” x 7”; 
Deck: 1” nominal lumber; Joists: 2” x 7”; 
15” 0.c.; Membrane: */,” gypsum plaster on| 60 psf | 17 min. 
wood lath. 
Gypsum wallboard: */,” or '/,” with 1'/,” 
néeys 3| 25min. r 
paperhangers' paste and finished with 
casein paint. 
Gypsum wallboard: two layers */,” secured See 1.12 
wh ply)” : v3) 0 : » 1d, 1 
with 1'/,” No. 15 gage nails with */,” heads, Note 13 30 min. 1 13, 14 i 
lj” lj)” . . 5 we See . its 12: 1 
F/C-W-34 /, 1'/,” No. 13 gage nails with °/,,” heads, N 30 min, /, 
rl - ote 13 13, 14 

4” 0.c.; '/,” sanded gypsum plaster. 


Ne oa) EB RANE CONSTRUCTION DETAILS nA athe et Notes |, REC. 

16” o.c.; 2” x 1'/,” bridging at center; 
12’ clear span - 2” x 9” wood joists; 
16” 0.c.; 2” x 2” wood bridging at center; 

hy Be Deck: 1” T&G; Membrane: hangers, chan- 1 hr. 7 bed.i8 1 
nel with */,” gypsum baseboard affixed 
under */,” gypsum plaster. 
plaster skim coat. 
15” o.c.; Membrane: '/,” fiber insulation 
Deck: 1” T&G lumber; Joists: 2” x 9”; 16” 

she o.c.; Membrane: '/,” fiber insulation board;| 60 psf | 20 min. 12 ZELL iy, 28 
'/,” plaster. 
No. 15 gage nails with */,,” heads spaced 
Gypsum wallboard: '/,” with 1°/,” No. 12 See 

F/C-W-31 Pad gage nails with '/,” heads, 6” o.c., and fin- 25 min. 1 
: : : Note 13 

ished with casein paint. 
6” 0.¢. 
Same as F/C-W-34, except with 1'/,” No.| See iat 

1 A : g 3/ 


TABLE 3.3—continued 
F/C-W-20 As per F/C-W-19, except deck is 1” T&G 40 $eP|°43-nin, 1,2 
boards. : 
a Deck: 1” T&G; Membrane: */,” gypsum 
Deck: 1” nominal lumber; Joists: 2” x 7”; 
ae 12 2, 6 8 
o.c.; Membrane: '/,” fiber insulation board. 
F/C-W-26 60 psf | 8 min. oe 
board. 
a See ; 1,312; , 
6” centers with asbestos paper applied with 
Gypsum wallboard: '/,” with 1'/,” No. 12 
gage nails with '/,” heads, 18” o.c., with 
va ver asbestos paper applied with paperhangers’| See ; te teed a 
pana f paste and secured with 1'/,” No. 15 gage|Note 13 OR ' 13, 14 f 
nails with */,,” heads and finished with 
casein paint; combined nail spacing 6” o.c. 
Perforated gypsum lath: */,”, plastered with 
(continued) 
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TABLE 3.3—continued Y 
FLOOR/CEILING ASSEMBLIES—WOOD JOIST ©, 


Tem] MEMBRANE a 
CODE | THICKNESS esate sid thes 
Perforated gypsum lath: */,” , nailed with 
1'/,” No. 13 gage nails with */,” heads, 4” aa 12 
F/C-W-36 o 0.¢.; joints covered with 3” strips of metal Note 13 1 hr. 1 1 3 14 1 
5” o.c.; '/,” sanded gypsum plaster. 
Gypsum lath: */,” and lower layer of */,” 
perforated gypsum lath nailed with 17/,” a2 LP 
Pes No. 13 nails with */,,” heads, 4” o.c.; '/,” 45 min. oe | 
; ly” Note 13 13, 14 
sanded gypsum plaster or 7/,” Portland 
cement plaster. 
ayn with */,” heads or 6d common driven 1”| See geist \ 1123s / 
: and bent over, 6” o.c.; */;” sanded gypsum| Note 13 13, 14 ; 
plaster. 
Same as F/C-W-38, except with lath 
nailed to joists with additional supports 
for lath 27” 0.c.; attached to alternate 
+ joists and consisting of two nails driven| See 1 hr. ibs Vy 
rece Is 11/,”, 2” above bottom on opposite sides| Note 13] 15 min. 13, 14 . 
of the joists, one loop of No. 18 wire 
together below lath. 
Metal lath: nailed with 1'/,” No. 11 barbed 
roof nails with ’/,,” heads, 6 0.c., with */,” 
Portland cement plaster for scratch coat} See 112, 
as % 3; 7” 1 
rg 's and 1:3 for brown coat, 3 lbs. of asbestos| Note 13 fs 13, 14 
fiber and 15 lbs. of hydrated lime/94 Ibs. 
bag of cement. 
Metal lath: nailed with 8d, No. 11'/, gage 
barbed box nails, 2'/,” driven, 1'/,” on See L2 
a slant and bent over, 6” 0.c.; */,” sanded 1 hr. 1 de Peel wath 
Note 13 13, 14 
gypsum plaster, 1:2 for scratch coat and 
For SI: 1 inch = 25.4 mm, | foot = 305 mm, | pound per square inch = 0.00689 MPa, | pound per square foot = 47.9 N/m’, 
Notes: 
1. Thickness indicates thickness of first membrane protection on ceiling surface, 
2 
3. Failure mode—collapse. 
4. No endpoint reached at termination of test. 
5. Failure imminent—test terminated. 
6 
n4 
8 


lath with 1°/,” No. 12 nails with '/,” heads, 
Metal lath: nailed with 1'/,” No. 11 nails 
Same as F/C-W-38, except nailed with See L122 
F/C-W-39 Oe 1'/,” No. 11 barbed roof nails with 7/,,” 1 hr. 1 ae 
: ie Note 13 13, 14 
heads, 6” 0.c. 
slipped over each nail; the ends twisted 
1:3 for below coat. 
. Failure mode—flame thru. 
. Joist failure—11.5 minutes; flame thru—13 minutes; collapse—24 minutes. 


. Joist failure—17 minutes; flame thru—18 minutes; collapse—33 minutes. 
. Joist failure—18 minutes; flame thru—8 minutes; collapse—30 minutes. 
9. Joist failure—12 minutes; flame thru—8 minutes; collapse—22 minutes. 
10. Joist failure—11 minutes; flame thru—17 minutes; collapse—27 minutes. 
11. Joist failure—17 minutes; flame thru—20 minutes; collapse—43 minutes. 


12. Joists: 2-inch by 10-inch southern pine or Douglas fir; No. 1 common or better. Subfloor: */,-inch wood sheathing diaphragm of asbestos paper, and finish of 
tongue-and-groove wood flooring. 


13. Loadings: not more than 1,000 psi maximum fiber stress in joists. re 
14. Perforations in gypsum lath are to be not less than */,-inch diameter with one perforation for not more than 16/in.? diameter. 
15. “Distemper” is a British term for a water-based paint such as white wash or calcimine. 
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FIGURE 3.4 
9 FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE 


NUMBER OF 
ASSEMBLIES 


The number in each box is 
keyed to the last number in the 
Item Code column in the Table. 


For example: 


FIRE-RESISTANCE RATING (HOURS) 


E 3.4 
FLOORICEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE 


ITEM | ASSEMBLY veil ecard: shrati « PERFORMANCE REFERENCE NUMBER woe tee 
CODE | THICKNESS LOAD | TIME |PRE-BMS-92|BMS-92 | POST-BMS-92 HOURS 


Cover: 1'/,” concrete (6080 psi); three cell hol- 
2 hrs. 
75 psf cathe 7 : 


low clay fae 12” x 12” x 4”; 3'/,” concrete 
between tiles including two '/,” rebars with */,” 
concrete cover; '/,” plaster cover, lower. 
Cover: 1'/,” concrete (5840 psi); three cell hol- 
3 hrs. 
61 pst 93 min, 
n pe] | 
psf 
115 | 2hrs. 
psf {23 min. 
n ae] | fe 
psf 


low clay tiles, 12” x 12” x 4”; 3'/,” concrete 
(continued) 


F/C-HT-1 


F/C-HT-2 


ic 


between tiles including two '/,” rebars each 
with '/,” concrete cover and */,” filler tiles 
between hollow tiles; '/,” plaster cover, lower. 


Cover: 1'/,” concrete (6280 psi); three cell hol- 
low clay tiles, 12” x 12” x 4”; 3'/,” concrete 
between tiles including two '/,” rebars with '/,” 
cover; '/,” plaster cover, lower. 


Cover: 1'/,” concrete (6280 psi); three cell hol- 
low clay tiles, 12” x 12” x 4”; 3'/,” concrete 
between tiles including two '/,” rebars with */,” 
cover; '/,” plaster cover, lower. 
Cover: 1'/,” concrete (6470 psi); three cell hol- 
low clay tiles, 12” x 12” x 4”; 3'/,” concrete 
between tiles including two '/,” rebars with '/,” 
cover; '/,” plaster cover, lower. 


~I 


~~ 


~ 


F/C-HT-4 


F/C-HT-5 


~— 
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F/C-HT-6 


F/C-HT-9 


F/C-HT-10 


ai 
Ww 
pe 
— ov 
oo 


TABLE 3.4—continued ©: 
FLOORI/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE \ 
Floor cover: 1!/,” gravel cement (4300 psi); 
three cell, 12” x 12” x 6” ; 3'/,” space between 165 3% 
8” tiles including two '/,” rebars with 1” cover op | 4 hrs: 7 youl 
from concrete bottom: pies plaster cover, P 
lower. 
Deck: 7/,” T&G on 2” x 1'/,” bottoms 
(18” o.c.) 1'/,” concrete cover (4600 psi); hes Au 
id . ” u” ”, ” iS ] ) 1 
F/C-HT-7 | 9” (nom.) | three cell hollow clay tiles, 12” x 12” x 4"; 3”| 95 psf NE AIA. ‘| 12, 13 Li. 
*/,” from tile bottom; */,” plaster cover. 
Deck: 7/,” T&G on 2” x 1'/,” bottoms (18” 
o.c.) 1'/,” concrete cover (3850 psi); three cell 
hollow clay tiles, 12” x 12” x 4”; 3 hrs. 2 a i bs 
Bre-H-S or on 3” concrete between tiles including 25 pst 28 min. 7 1243 
one */,” rebar */,” from tile bottoms; 
'/,” plaster cover. 
Deck: 7/,” T&G on 2” x 1'/,” bottoms (18” 
o.c.) 1'/,” concrete cover (4200 psi); three cell 
9” (nom.) hollow clay tiles, 12” x 12” x 4”; 2 hrs. 
“ | 3” concrete between tiles including 14 min. 
one */,” rebar */,” from tile bottoms; 
'/,” plaster cover. 
See 
F/C-HT-11 8” Fire clay tile (6” thick); 2” cover. Note | 1 hr. 43 15 1 
14 
Fire clay tile (4” thick); 1'/,” cover; SEY 1 hr 
F/GHITH12|.. 51,” Siena deh Note : 43 
/,” gypsum plaster, lower. 14 30 min. 
Fire clay tile (6” thick); 2” cover; = 
F/C-HT-13 mS ngs Note | 2 hrs. 43 
/.” gypsum plaster, lower. 14 
For SI: 1 inch = 25.4 mm, | foot = 305 mm, | pound per square inch = 0.00689 MPa, 1 pound per square foot = 47.9 N/m’. 


ITEM _—'| ASSEMBLY Owe Hae ieee Dera PERFORMANCE REFERENCE NUMBER waves | REC, 
CODE |THICKNESS LOAD | TIME |PRE-BMS-92 | BMS-92, POST-BMS-92 HOURS 
concrete between tiles including one */,” rebar 
51.” Fire clay tile (4” thick); 1'/,” concrete cover; oe 43 15 \ 
f for general details, see Note 15. 14 
ay" 
es Ve 
| iad 


BARS 1/,” DIAM. 

WITH %/," COVER ‘/," PLASTER (2 COATS) 

OF CONCRETE 1ST LIME-CEMENT-SAND 
2ND GYPSUM (NEAT) 


Notes: 
1. A generalized cross section of this floor type follows: 
2. Failure mode - structural. 
3. Plaster: base coat—lime-cement-sand; top coat—gypsum (neat). @ 


(continued) 
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4, 
5, 
6. 


if 
8. 
9; 


10. 
a 
12; 
13; 
14, 
lo; 
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TABLE 3.4—continued 
FLOOR/CEILING ASSEMBLIES—HOLLOW CLAY TILE WITH REINFORCED CONCRETE 


Failure mode—collapse. 
Test stopped before any endpoints were reached. 
A generalized cross section of this floor type follows: 


1’ 3/ a ” 
CRS. | Ve 


BARS ‘/,” DIAM. 

WITH °/,” COVER TILES (12” x 12” 4” ‘/,” PLASTER (2 COATS 

OF CONCRETE 1ST LIME-CEMENT-SAND 
2ND GYPSUM (NEAT) 


Failure mode—thermal—back face temperature rise. 
Passed hose stream test. 
Failed hose stream test. 


7/," T&G BOARDING 


2" x 11/," BATTENS @ 18 CRS 
GI FLOOR CLIPS SECURED TO CLIPS 


TILES (12" x 12" x 4") 


BARS °/," DIAM. WITH °/," ‘/,” PLASTER (2 COATS) 
1ST LIME-CEMENT-SAND 
COVER OF CONCRETE Heth vata ere 


Test stopped at 4 hours before any endpoints were reached. 

A generalized cross section of this floor type follows: 

Plaster: base coat—retarded hemihydrate gypsum-sand; second coat—neat gypsum. 

Concrete in Item 7 is P.C. based but with crushed brick aggregates while in Item 8 river sand and river gravels are used with the P.C. 
Load - unspecified. 


The 12-inch by 12-inch fire-clay tiles were laid end to end in rows spaced 2'/, inches or 4 inches apart. The reinforcing steel was placed between these rows 


and the concrete cast around them and over the tile to form the structural floor. 
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SECTION IV ( 
BEAMS © 
TABLE 4.1.1 


REINFORCED CONCRETE BEAMS 
DEPTH 10” TO LESS THAN 12” 


PERFORMANCE REFERENCE NUMBER 
ITEM CODE | DEPTH CONSTRUCTION DETAILS 


NOTE 

~ 24” wide x 11” deep reinforced concrete “T” : ee 
» | 24” wide x 10” deep reinforced concrete “T" |g Pa a 

24” wide x 10'/,” deep reinforced concrete D hs 

B-10-RC-3 10'/,”_ | “T” beam (4450 psi); Details: see Note 7 fig-| 8.8 tons 40 m 

ure. 
y 24” wide x] I a gash concrete “T” S, \ 
# 24” wide x 1 1" dep Anes concrete “T” 3 hrs. 

forcement: '/,” wire mesh perpendicular to 

3. Failure mode—collapse. 


Concrete flange: 4” Se x 2' wide (4895 ai) 
concrete; Concrete beam: 7” deep x 6'/,” 
wide beam; “I” beam reinforcement; 10” x 
4'/,” x 25 lbs. R.S.J.; 1” cover on flanges; 
B-11-RC-6 11” | Flange reinforcement: */,” diameter bars at| 10 tons| 6 hrs. 7 1,4 
6” pitch parallel to “T”; '/,” diameter bars 
perpendicular to “T”; Beam reinforcement: 
4” x 6” wire mesh No. 13 SWG; Span: 11' 
restrained; Details: see Note 10 figure. 
Concrete flange: 6” deep x 1' 6'/,” wide 
3.9 tons} 4 hrs. 7 j Red 4 
1” ; Span: 1’ 3” simply supported; Details: 
see Note 11 figure. 
4. Achieved 6 hour performance (Class “A,” British). a 
(continued) ra 


B-11-RC-7 11” 


(3525 psi) concrete; Concrete beam: 5” deep 
x 8” wide precast concrete blocks 8°/,” long; 
Concrete flange: 4” deep x 2' wide (3525 psi) 
concrete; Concrete beam 7” deep x 4!/,” 
wide; (scaled from drawing); “I” beam rein- 
yy ” lj ° 
BeL1-RC-B | (11%) | ORS aay Mee ADE Rs ag tone Ti NESS) id 
concrete cover on bottom; Flange reinforce- 
ment: */,” diameter bars at 6 pitch parallel to 
“T”; '/,” diameter bars perpendicular to “T”; 
Span: 11’ restricted. 
24” wide x 11'/,” deep reinforced concrete eres 
B-11-RC-9 115),% 8.8 tons 4 7 1,3 ov 
24 min. 


“I” beam reinforcement; 7” x 4” x 16 Ibs. 
R.S.J.; 2” cover on bottom; 1'/,” cover on 
“T” beam (4390 psi); Details: see Note 12 
figure. 
For SI: 1 inch = 25.4 mm, 1 foot = 305 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 
Notes: 


top; Flange reinforcement: two rows '/,” 
1. Load concentrated at mid span. 


diameter rods parallel to “T”; Beam rein- 
2. Achieved 4 hour performance (Class “B,” British). 
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TABLE 4.1.1—continued 
REINFORCED CONCRETE BEAMS 
DEPTH 10” TO LESS THAN 12” 


=H 6. 
Z 9 
3/,” DIA. 3/,” DIA. 
BARS AT 6” BARS AT 6” 
CRS. a? CRS. 4” 


3/,” DIA. BARS 9/,” DIA. BARS 


1; 
3/,” DIA. BARS 1%” COVER “4” DIA. BARS COVER 
°/,¢” DIA. STIRRUPS 5/,6” DIA. STIRRUPS 
APCS tae AT 3” CRS. ‘Lyn 
2 


8. 


ay Wat ri 9’ 

3/4 DIA. Wi a 3/ “ DIA. | 17 on 

ee AT 6” Soa eee ret BARS AT 6” 

CRS. 4” CRS. SSS A, 


$/,” DIA. BARS 9/,” DIA. BARS 


“/a” DIA. BARS ” /,” DIA. BARS 11," 
4 1” COVER 4 : Lee 
5/46” DIA. STIRRUPS Ps: DIA. STIRRUPS AA 
AT 3” CRS. AT 3” CRS. ays 1/5 
2 
a4 a 
? 10. 
eae oa zs o ancr 2 ” 
3/,” DIA. 1 1 
BARS AT 6” LEE, 
CRS. 4” 4” 


/,” DIA. BARS 
9/,” DIA. BARS 


9/,” DIA. 
BARS AT 6” 
PITCH 


14” DIA. BARS 
1%.” COVER 10”x 4'/,” 25 LB. R.S.J 


5 eA! 
4” x 6” WIRE MESH i 
OF NO. 13 S.WG fan 


5/16” DIA. STIRRUPS 
AT 3" CRS. 
11" 


(continued) 
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TABLE 4.1.1—continued 
REINFORCED CONCRETE BEAMS 
DEPTH 10” TO LESS THAN 12” 


/." DIA.RODS 
PLASTER 
2” BOTTOM a" WIRE 
COVER 7" x 4" x 16 LB. R.S.uJ. 
STRIP OF HOLLOW TILE PRECAST CONCRETE 
FLOOR CONSISTING OF BLOCKS. 81/," LONG 
REINFORCED CONCRETE 
RIBS, °/,” WIDE WITH 12” x 6" x 4” 
HOLLOW CLAY TILES. 
SPAN AND END CONDITIONS:-10’-3" (CLEAR). 
SIMPLY SUPPORTED. 


4/," DIA. BARS 
AT 6” CRS. 


5/,” DIA. BARS 
5/," DIA. BARS 


DIA. STIRRUPS ik he an allel 
. Q" 


37 " 
AT 3" CRS 
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12. 


2' 
si DIA. BARS | 6" 1 


AT 6” PITCH 


/," DIA. BARS 


V4" DIA. BARS AT 6" PITCH 


10" x 41/," 
25 LB. R.S.w. 


14, The different performances achieved by B-11-RC-1, B-11-RC-4 
and B-11-RC-5 are attributable to differences in concrete 
aggregate compositions reported in the source document but 
unreported in this table. This demonstrates the significance of 
material composition in addition to other details. 
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TABLE 4.1.2 
REINFORCED CONCRETE BEAMS 


B-12-RC-2 | 12” 


B-12-RC-4 | 12” 


DEPTH 12” TO LESS THAN 14” 
DEM 8 DEPTH CONSTRUCTION DETAILS is ERENCE NUMBER NoTEs| REC. 
CODE [LOAD [ TIME [PRE'BWS-02|BMS-62]POsT-emS-2|"°""®| HOURS 
12” x 8” section; 4160 psi aggregate concrete; 
B-12-RC-1 12” | Reinforcement: 4-’/,” rebars at corners; 1”| 5.5 tons|2 hrs. 7 | Zz 
below each surface; '/,” stirrups 10” o.c. 
concrete at 35 days; Concrete beam: 8” deep; 
“Tl” beam reinforcement: 10” x 4'/,” x 25 Ibs. 
R.S.J.; 1” cover on flanges; Flange reinforce- 4 
ment: */,” diameter bars at 6” pitch parallel to 
eles? le diameter bars perpendicular to “T”; 
Beam reinforcement: 4” x 6” wire mesh No. 13 
Concrete flange: 4” deep = 2' wide (3825 psi) 
concrete at 46 days; Concrete beam: 9” deep ~ 
8'/,” wide; (scaled from drawing); “I” beam 
reinforcement: 10” x 41/,” x 25 lbs. R.S.J.; 3” 
B-13-RC-3 13” | cover on bottom flange; 1” cover on top flange;} 10 tons | 6 hrs. 7 4 
Flange reinforcement: */,” diameter bars at 6” 
pitch parallel to “T”; '/,” diameter bars perpen- 
dicular to “T”; Beam reinforcement: 4” x 6” 
wire mesh No. 13 SWG; Span: 11’ restrained. 
Concrete flange: 4” deep x 2' wide (3720 psi) 
concrete at 42 days; Concrete beam: 8” deep x 
8'/,” wide; (scaled from drawing); “I” beam 
reinforcement: 10” x 4'/,” x 25 Ibs. R.S.J.; 2” 
cover bottom flange; 1” cover top flange; Flange] 10 tons | 6 hrs. 7 4 
“T”; Beam reinforcement: 4” x 6” wire mesh 
No. 13 SWG; Span: 11’ restrained. 
For SI: | inch = 25.4 mm, 1 foot = 305 mm, 1 pound = 0.004448 KN, 1 pound per square inch = 0.00689 MPa, | ton = 8.896 KN. 
Notes: 
1, Qualified for 2 hour use. (Grade “C,” British) Test included hose stream and reload at 48 hours. 
2. Load concentrated at mid span. 


Concrete flange: 4” deep = 2' wide (3045 psi) 
10 tons | 4 hrs. 4 
SWG; Span: 10’ 3” simply supported. 
reinforcement: */,” diameter bars at 6” pitch par- 
3, British test. 


allel to “T”; '/,” diameter bars perpendicular to 
4, British test—qualified for 6 hour use (Grade “A”). 


(continued) 
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TABLE 4.1.2—continued 
REINFORCED CONCRETE BEAMS 
DEPTH 12” TO LESS THAN 14” 


2 : a 
| 6’ | beat 2" 


3/s DIA. BARS ot 
AT 6” PITCH i” DIA. BARS 


10” x 41/5 


3/, DIA. BARS 
AT 6” PITCH 


10° x 41/7" 
25LB.R.SJ 


"4 DIA. BARS 


Sogee awrs 
WIRE MESH af 25 LB. R.S.J WIRE MESH OF 


OF NO.13S.W.G | : NO. 13 S.W.G 
1 1° COVER 
61/." |— 81/5" — 


8. See Table 4.1.3, Note 5, 


3” 


9. Hourly rating based upon B-12-RC-2 above. 


: */ DIA. BARS 
Uy DIA. BARS AT 6” PITCH 
me 10” x alg 
25 LB. RSJ 
WIRE MESH OF 
NO. 13 S.W.G 
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ITEM 
CODE DEPTH 


Concrete flange: 4” deep x 2' wide (3290 psi) 

concrete; Concrete beam: 10” deep x 8'/,” 

wide; “I” beam reinforcement: 10” x 4'/,” x 

25 lbs. R.S.J.; 4” cover on bottom flange; 1” 1,23 
B-15-RC-1} 15” | cover on top flange; Flange reinforcement: */,”| 10 tons | 6 hrs. 5,6 

diameter bars at 6” pitch parallel to “T”; \, 's 

diameter bars perpendicular to “T”; Beam 

reinforcement: 4” x 6” wire mesh No. 13 

SWG; Span: 11’ restrained. 
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TABLE 4.1.3 
REINFORCED CONCRETE BEAMS 
DEPTH 14” TO LESS THAN 16” 


PERFORMANCE REFERENCE NUMBER 


roa’ [Tm [pan onsen rosran| "7 


CONSTRUCTION DETAILS NoTes REC, HoURS| 


Concrete flange: 4” deep x 2' wide (4820 psi) 
concrete; Concrete beam: 10” deep = 8'/,” 
wide; “I” beam reinforcement: 10” x 4'/,” x 
25 lbs. R.S.J.; 1” cover over wire mesh on bot- 
B-15-RC-2}| 15” | tom flange; 1” cover on top flange; Flange} 10 tons | 6 hrs. z : 4 
reinforcement: */,” diameter bars at 6” pitch 
parallel to “T”; '/,” diameter bars perpendicu- 
lar to “T”; Beam reinforcement: 4” x 6” wire 
mesh No. 13 SWG; Span: 11’ restrained. 


For SI: 1 inch = 25.4 mm, | foot = 305 mm, 1 pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 


Notes: 
1. Load concentrated at mid span. 
2. Achieved 6 hour fire rating (Grade “A,” British). 
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4, 
aera STE 9’ 
Paes Tae iy —>| 9” | | 6 1 a 
la i . 
Der Pes 2 Lica Gan 
/,° DIA. BARS AT s re 
Va” DIA 6’ PITCH 1” DIA: upyeporenler tne 
BARS BARS BaP LIS 
=e 10°x 41/.” 10°x 41/, 
4” x 6 or BSILBAR.Sid: 4”x 6" 25 LB. R.S.J. 
OF NO. 13 WIRE MESH 
13 
S.W.G osrainee | S.W.G | sty i 


5. Section 43.147 of the 1979 edition of the Uniform Building Code Standards provides: 


“A restrained condition in fire tests, as used in this standard, is one in which expansion at the supports of a load-carrying element resulting from the effects of 
the fire is resisted by forces external to the element. An unrestrained condition is one in which the load-carrying element is free to expand and rotate at its 
support.” 

“Restraint in buildings is defined as follows: Floor and roof assemblies and individual beams in buildings shall be considered restrained when the surrounding 
or supporting structure is capable of resisting the thermal expansion throughout the range of anticipated elevated temperatures. Construction not complying .. . 
is assumed to be free to rotate and expand and shall be considered as unrestrained.” 

“Restraint may be provided by the lateral stiffness of supports for floor and roof assemblies and intermediate beams forming part of the assembly. In order to 
develop restraint, connections must adequately transfer thermal thrusts to such supports. The rigidity of adjoining panels or structures shall be considered in 
assessing the capability of a structure to resist therm expansion.” 

Because it is difficult to determine whether an existing building’s structural system is capable of providing the required restraint, the lower hourly ratings of a 
similar but unrestrained assembly have been recommended. 


6. Hourly rating based upon Table 4.2.1, Item B-12-RC-2. 
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TABLE 4.2.1 
REINFORCED CONCRETE BEAMS—UNPROTECTED DEPTH 
10” TO LESS THAN 12” 


ITEM DEPTH CONSTRUCTION DETAILS ) PERFORMANCE | etl ANIM Adah NOTES 
CODE oo TIME |PRE-BMS-92 | BMS-92 | POST-BMS-92 


For SI: 1 inch = 25.4 mm, 1 pound = 0.004448 kN, 1 ton = 8.896 kN. 
Notes: 
1. Concentrated at mid span. 


TABLE 4.2.2 
STEEL BEAMS—CONCRETE PROTECTION DEPTH 
10” TO LESS THAN 12” 


PERFORMANCE REFERENCE NUMBER 


ores REC. Rec. HOURS 


wrapped at approximately 6” pitch about 7” 
Notes: 


x 4” x 16 Ibs. “I” beam. 
10” x 8” rectangle; aggregate concrete 
(3630 psi) with 1” top cover and 2” bottom 
1. Load concentrated at mid span. 
. Specimen 10-foot 3-inch clear span simply supported. 
. Passed Grade “C” fire resistance (British) including hose stream and reload. 


ITEM CODE | DEPTH CONSTRUCTION DETAILS 
10” x 8” rectangle; aggregate concrete 
(4170 psi) with 1” top cover and 2” bottom 
” 9 n 
B-SC-1 10 3: tons| jen 
. . hr . ] +) 4, D5 
B-SC-1 10” | cover; No. 13 SWG iron wire loosely|5.5 tons : : 7 37h 
; ee s 26 min. Onn, 
wrapped at approximately 6” pitch about 7 
x 4” x 16 lbs. “I” beam. 
2 
3 
4. Specimen 11-foot clear span—testrained. 
5. Passed Grade “B” fire resistance (British) including hose stream and reload. 
6. See Table 4.1.3, Note 5. 
7 


cover; No. 13 SWG iron wire loosely 
For SI: | inch = 25.4 mm, | pound = 0.004448 kN, 1 pound per square inch = 0.00689 MPa, 1 ton = 8.896 kN. 
. Hourly rating based upon B-SC-1 above. 
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® SECTION V 
DOORS 
FIGURE 5.1 


RESISTANCE OF DOORS TO FIRE EXPOSURE 


NUMBER OF 
ASSEMBLIES 


The number in each box is 
10 keyed to the last number in the 
Item Code column in the Table. 


For example: 


80 
EFFECTIVE BARRIER TIME (MINUTES) 


TABLE 5.1 
RESISTANCE OF DOORS TO FIRE EXPOSURE 


DOOR PERFORMANCE REFERENCE NUMBER 
ITEM CODE] minimum THICKNESS| CONSTRUCTION DETAILS [EFFECTIVE |_5¢r ci aminc| PRE. BMS.02 
BARRIER 
Panel door; pine perime- sale 
ap ter (17/,"); painted ; N/A 
: 10 sec. 
(enamel), 
As above, with two coats Sts 
ys U.L. listed intumescent) 3) ae 
coating. j 
8 


As D-1, with standard ain 
D-3 7 id primer and flat interior 
5 SSISEC. 

paint. 


As D-1, with panels cov- 

ered each side with '/,” 

plywood; edge grouted Siete 
ATES with sawdust filled plas- 15 mat 

ter; door faced with '/,” 

hardboard each side; paint 

see (5). 


(continued) 


2022 CALIFORNIA EXISTING BUILDING CODE RESOURCE A-133 


RESOURCE A—GUIDELINES ON FIRE RATINGS OF ARCHAIC MATERIALS AND ASSEMBLIES 


TABLE 5.1—continued 
RESISTANCE OF DOORS TO FIRE EXPOSURE 


7) 


except with //,” cement 
20 min. N/A I, : 4, 
ing applied. 


asbestos board facings 
Door detail same as D-4; 
paint was glass rein- 24 min. 1,3, 4, 
forced epoxy intumes- masa 45 sec. 6,7 - 
cent. 
Solid core flush ee 

D-17 1,” 15 min. 13 min. 


ir with aluminum foil; door 
Door detail same as D-4 ae 
with facings of '/,”| 29 min. LS aed ie 
cement asbestos board. , 
core staves laminated to 
(continued) 
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edges protected by sheet 
metal. 
reed min. 7 min. 

- 5 Ms - 
As pert D-7; painted _| oe 

‘ Any epoxy intumescent coat-| 36 min. 

mee "s ing including glass fiber] 25 sec. ler lf 

roving. 
facings but not each other; 
Birch plywood facings '/ 


DOOR | PERFORMANCE REFERENCE NUMBER REC. 
TEM CODE CONSTRUCTION DETAILS NOTES 
ITEM CODE) MINIMUM THICKNESS WT ornare EDGE FLAMING | PRE- BMS-92 | BMS-92| POST- BMS-92 (MIN.) 
Door detail with '/,” hard- 
board cover each side as 
15)” As per D-4 with intumes-| 37 min. 24 min. i 13.4] 4 30 
cent fire retardant paint. 30 sec. 40 sec. 
1" As per D-4, except with 
Siem 24 ga. galvanized sheet] 39 min. 39 min. 143,41 39 
metal facings. 
»” rebate in door frame for 
door; 7/,,”.._ clearance 


As D-1, except surface 
=i protected with glass fiber ; 1, 3,4, 
Is reinforced — intumescent Ee ne f) 
fire retardant coating. 
facings; glass fiber rein- 
5 ” 41 min. 17 min. Bi 4, 
between door and wood 


Door detail: As D-4, 
15/," 17 min. eee 1, 3,4 
15 sec. 
forced intumescent coat- : 
eae ay LS | | =. | | Class C steel fire door. | C steel fire door. a | 60min. | a 8 min. Mm RSET 
frame. 
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TABLE 5.1—continued 
RESISTANCE OF DOORS TO FIRE EXPOSURE 


[PERFORMANCE _| REFERENCE NUMBER 
ITEM CODE CONSTRUCTION DETAILS NOT 
MINIMUM THICKNESS ay EFREETIE coor nme EDGE FLAMING | PRE- BMS-92| BMS-92|POST- BMS-92| NOTES 


ps [AsperD-7 [14 min, [min | 


Door same as D-17, 
D-19 i” except with 16 ga. steel; */| 12 min. 
3. door frame clearance. 


AS per D-19 Tein 


Doors as per D-17; le | 
D-21 j mescent paint applied to] 26 min. 
top and side edges. 


Door as per D-17, except 
with '/,” x '/,” steel strip 
D-22 Bie set into edges of door at} 18 min. 6 min. 
top and side facing stops; 
eat strip on stop. 


Eu |i Ines [25 | 
ED eet anren relcnn bene e linet ere oe 
[p25 [14 | Solidteake door. | s@ min | 34min, | || sf 8 
[p26 |___1%4” | Solid (pitch pine door. | s7min. [36min |__| | 15 | 13 [35 
p27 [___1%” | Solid deal (ine) door. | s7min [30min [|| sf 8 | 30 
[p28 [| _M” | Solid mahogany door. | 49min [ 40min. |__| | 18 | 3 | 
[p29 [__1%” | Solid poplar door. | 24min. [3min [| [s+ 5 
[p30 [| A? | Solid oakedoor. | 40min. [33min | «dds 
pat” | Solid walnut door | 40min [15min |_| | 18 | 13, [20 
pa” | Solid Quebee pine. | 60min [admin [|__| 15] 3 | 60 
[p33 | 4” ‘| Solidpine door | Simin | 39mm [|__| 4s | 3 | ao 
psa” | Solid oakedoor, | min. [admin | | | 8 | 3 | 
pas” Solid door | Sin [17min [| +i + sd 
[p36 | ___ 114" | Solid softwood door 23min | @5min [| | 18] 3 [10 
Co SS a a 


treated. 

D-40 3)" fegide! BOor, Hite Tetargane igi min. i. Baanini 15 13 
treated. 

D-41 aide pee aes ate SOiArGsutl 63) min Mgusl Sigeeain. 15 13 
treated. 


For SI: 1 inch = 25.4 mm, | foot = 305 mm. 

Notes: 

. All door frames were of standard lumber construction. 

. Wood door stop protected by asbestos millboard. 

. Wood door stop protected by sheet metal. 

. Door frame protected with sheet metal and weather strip. 

Surface painted with intumescent coating, 

. Door edge sheet metal protected. 

. Door edge intumescent paint protected. 

. Formal steel frame and door stop. 

. Door opened into furnace at 12 feet. 

. Similar door opened into furnace at 12 feet. 

. The doors reported in these tests represent the type contemporaries used as 20-minute solid-core wood doors. The test results demonstrate the necessity of 
having wall anchored metal frames, minimum cleaners possible between door, frame and stops. They also indicate the utility of long throw latches and the 
possible use of intumescent paints to seal doors to frames in event of a fire. 

12. Minimum working clearance and good latch closure are absolute necessities for effective containment for all such working door assemblies. 

13. Based on British tests. 

14. Failure at door-frame interface, 


— 
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1301.6.14.1, Table 1301.7 


EMERGENCY ESCAPE AND 

RESCUE OPENINGS ..... 202, 505, 506.4, 702.4, 
702.5, 702.5.1, 702.6 

EMERGENCY POWER........ 804.5.5, 1301.6.15.1 

ENERGY......... 302.2, 702.7, 708, 809, 907, 1104 

ENGINEER (see REGISTERED DESIGN 
PROFESSIONAL) 

EQUIPMENT OR FIXTURE ................... 202 

EXISTING (see BUILDING) 

EXitege 504.1.4, 802.2.1, 802.4, 802.4.1, 803.2.1, 


803.2.2, 803.2.5, 803.3, 804, 903.1, 903.3, 

905.2, 905.3, 1011.5, Table 1011.5, 1011.5.1, 
1011.8.2, 1102.2, 1203.2, 1203.3, 1203.6, 

1203.11, 1204.6, 1204.7, 1204.12, 1204.13, 
1301.6.3.2, 1301.6.6, 1301.6.10.1, 1301.6.11, 
1301.6.11.1, 1301.6.12, 1301.6.13, Table 1301.6.15, 
1301.6.15.1, Table 1301.7, A402 


EXIT, HORIZONTAL..... 503. 15,604. 14 21301:6.3.1 
EXTERIOR WALL COVERING ............... 202 
Addition and replacement .................. 309 
EXTERIOR WALL ENVELOPE ............... 202 
Addition and replacement .................. 309 
F 

FIRE ESCAPES ..........: 504, 802.2.1, 804.4.1.2, 
1301.6.11, 1301.6.11.1 

FIRE PROTECTION..... 106.2.2, 202, 306.7.1, 403, 


703, 801.3, 803, 804.6.1, 804.6.2, 
904, 1001.2, 1004, 1011.1, 1011.2, 
1O014.2.4,10) 1 2d lll Solar, 
1102.3, 1501.2.1, 1501.3, 1509 


FIRE RATINGS....... 804.4.1.2.1, 804.6.1, 804.6.2, 
1011,6.1, 1011. 65157; 101 1.65307 1.7. 

109902 101 Te 2) 41019. Forte ree 
104#8:321011.8:4.°1203'S "1203.7, 

1203.8, 1204.4, 1204.10, 1301.2.2, 

1301:6:3/2, 43016 d:5,-1e0 ho, 

1301:6.4.1;7-130126:5, 1301.6.5-1°°7301.6.6, 
1301.6.16.1, Table 1301.7, Resource A 


FIRE SAFETY... 101.7, 104.10, 107.2, 1101.2, 1203, 
1204.10, 1301.5, 1301.5.1, 1301.5.3, 

1301.6.1, 1301.6.2, 1301.6.3, 1301.6.4, 

1301.6.5, 1301.6.6, 1301.6.7, 1301.6.8, 

1301.6.9, 1301.6.14, 1301.6.16, 1301.6.17, 

1301.6.18, 1301.6.19, 1301.6.20, Table 1301.7, 

Table 1301.8, Table 1301.9, A102.1 
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@® FIRE-RESISTANCE RATING........ 802.2.1, 802.6, 


SOsher 603 2.2.1, 902.2, 1011.6.1.1, 

10115675, 109.427s:1044-8:251208:4., 

v POA WS OT a dg PO i ed Ye 

1204.8, 1204.10, 1301.2.2, 1301.5.1, 

15U1.0.4.- 100 1.0.4 1e 100 1.0.0, lou loro, |, 

1301.6.6, 1301.6.16, 1301.6.16.1, 

1301.7, Resource A 

FLAME SPREAD. ....... 2s ec ewseu ees Resource A 


FLOOD HAZARD AREA......... 104.2.1, 104.10.1, 
109.3.3,109.3.10, 202, 301.3, 401.3, 405.2.6, 

902.3, 503.2, 507.3, 701.3, 1103.3, 

1201.4, 1301.3.3, 1402.6 

TLE STL CT IGS jar a a iat Poon 302.2, 702.7.1 


GLASS: .< Ses. 402.1, 406, 804.6.1, 804.6.2, 1011.8.2, 
1202.2, 1204.8, 1301.6.10.1, Resource A 


GRAVITY LOADS (see STRUCTURAL 
LOADS/FORCES) 


GUARDS.......... 802.5, 802.5.1, 802.5.2, 804.12, 
804.12.1, 804.12.2, 1203.9, 1203.10 


GUIDELINES FOR STRUCTURAL RETROFIT 


DOISMICRG.-feri eet os eae es eee Age eA Appendix A 

VAM 12! coca a har A CAA Src A Appendix C 
H 

HANDRAILS ............. 503.1, 804.10, 1011.5.1, 

1011.5.4, 1203.9 

HAZARD CATEGORIES...... 1011.5, Table 1011.5, 


1011.6, Table 1011.6, Table 1011.7 
HEIGHT (see BUILDING, HEIGHT) 


HIGH-RISE BUILDING ...... 803.2.1, 902.1, 904.1.1, 
AOA. O51. 190 1.6:17, 1301,6.19 
HISTORIC BUILDING (see BUILDING, HISTORIC) 


INCIDENTAL USE AREAS................ 1002.2 


INSPECTION...... 104.4, 104.6, 104.7, 105.2, 106.1, 
106.3.1, 106.6, 109, 1402.7, A105.3, 

A105.4, A107.1, A107.4, A113.7, A205.3.1, 

A205.4, A304.4.3, A304.5, A406.3.4, A407.3 


INTERIOR FINISHES ......... T0227 0702.2 ,404 1.3, 
1203.5, 1203.9 
INTERIOR: TRIM Geese Oe. .  ee 702.3 
L 
LIVE LOAD (see STRUCTURAL LOADS/FORCES) 
LOAD-BEARING ELEMENT.......... 105.2.2, 202: 
Resource A 
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MAINTENANCE...... 105.2, 306.3, 1501.3, 1501.6.6 
MEANS OF EGRESS ...... 101.2, 105.2.2, 106.2.3, 
107.2, 115.1, 202, 306.3, 306.7.2, 306.7.16, 

404, 501.2, 504.1.1, 504.1.2, 704, 802.2.1, 

802.2.3, 802.6, 803.2.4, 804, 903.1, 905, 1005, 

10a Ba = am =| ©) (ie We Woe 1 Os DI i i 18 Wi I ef 2 
1201.3, 1203.3, 1204.6, 1301.5, 1301.5.2, 1301.5:3, 
1301.6.1, 1301.6.2, 1301.6.3, 1301.6.4, 1301.6.5, 
1301.6.6, 1301.6.7, 1301.6.8, 1301.6.9, 1301.6.10, 
1301.6.11, 1301.6.12, 1301.6.14, 1301.6.15, 
1301.6.17, 1301.6.18, 1301.6.19, 1301.6.20, 
1301.6.21.1, 1301.6.21.2, 1301.6.21.3, Table 1301.7, 
Table 1301.8, Table 1301.9, 1505 
MECHANICAL....... 105.1, 105.1.1, 105.2, 105.2.2, 
108.3, 302.2, 306.7.1, 308.1, 407, 503.4, 

702.7, 801.3, 807, 902.1.1, 1008, 1101.2, 

1301.6.7.1, 1301.6.8, 1301.6.8.1, 1301.6.10, 
1301.6.10.1, 1501.2.1, A102.1 


MOVED BUILDINGS (see BUILDING, RELOCATED) 


N 
NONCOMBUSTIBLE MATERIAL....... 202, 504.3, 
804.4.1.2.2, Resource A 

O 


OPENINGS .. 106.2.4, 116.2, 202, 504.5, 505, 506.4, 
702.4, 702.5, 702.6, 802.2, 804.4.1.2.1, 804.5.3, 

804.6, 804.6.3, 804.6.3.1, 804.6.4, 903.1, 1011.5.1, 

10 1:486'6 1107997. 0101 1.7.2, 1011.78 yc004.8, 
1011.8.2, 1011.8.3, 1011.8.4, 1102.2, 1203.3, 

1203.8, 1204.3, 1204.6, 1301.6.6, Table 1301.6.6(1), 
1301.6.6.1, 1301.6.10.1, Table 1301.7, 1501.6.4 


P 


PERMITS «a0. n3: 101.4.1, 104.2, 104.2.2, 104.7, 105, 
106.1, 106.2.6, 106.3.1, 106.3.2, 106.3.3, 

106.6, 107.1, 107.4, 108.1, 108.2, 108.3, 

108.4, 108.5, 109.1, 109.2, 109.3.11, 109.5, 

109.6, 110.1, 1002 FiiG5.414 Vit 443.2, 

113.4, 503.6, 706.1, 706.3, 706.3.1, A105.3 
PLUMBING ... 105.1, 105.1.1, 105.2, 108.3, 109.3.4, 
202, 302.2, 308.1, 408, 702.7, 808, 1009, 

1101.2, 1301.2.6, 1501.7, A102.1, 

A304.1.3, A304.3.2, A304.4.2 


PRIMARY FUNCTION.......... 202, 306.6, 306.7.1 
R 
RAMP Ss 9 oc, pte. ue he 306.7.6; 306.7.16.1, 802.2.1, 
804.3, 1301.6.6, B101.3, B101.4 
REFERENCED STANDARDS.......... Chapter 16 
RERFUGEIAREAS: 2. 008i... . 503.15, 804.11 
INDEX-3 


INDEX 


REGISTERED DESIGN 
PROFESSIONAL ...... 104.2.2.1, 106.1, 106.3.4, 
106.6, 202, 405.2.3.1, 1201.2, 
A106.2.3.4, A301.1, A301.2, A301.3, 
A304.2.2, A304.2.3, A304.4.1, A405.3 


REGISTERED DESIGN PROFESSIONAL IN 
RESPONSIBLE CHARGE ........ 106.3.4, 106.6 


REHABILITATION ........... 104.2.1, 202, 405.2.4 


RELOCATABLE BUILDINGS (see BUILDING, 
RELOCATABLE) 


RELOCATED BUILDINGS (see BUILDING, 
RELOCATED) 


REPAIRGIS | 4.4 101.2, 101.3, 101.4, 101.7, 104.2, 
104.2.1, 104.2.2, 104.10.1, 105.1, 105.2, 105.2.1, 
105.2.2, 105.2.3, 106.2.6, 113.1, 113.2, 115.3, 115.5, 
116.1, 116.4, 116.5, 117.1, 202, 301.1, 301.2, 302.2, 
302.2.1, 302.4, 306.1, 306.3, 308.1, 309.1, Chapter 4, 
1101.3, 1201.1, 1201.4, 1202, 1205.1, 1301.3, 

1401.2, 1402.7, 1501.3, 1501.6.6, A105.2, A105.3, 
A106.1, A106.2.1, A106.2.3.9, A403.2, C101.1, 


C201.1 
REROOFING = 2 fo 2) aga areas Se ee 705 
RISK CATEGORY ..... 202, 304.3.1, Table 304.3.1, 


304.3.2, Table 304.3.2, 506.5.2, 

506.5.3, 506.5.4, 1006.2, 1006.3, 

1006.4, A102.2, A401.2, A403.3, C201.2 

ROGER Ss e.g. ae 308.1, 405.2.5, 503.3, 503.4, 503.7, 
503.8, 504.3, 705, 906.4, 906.5, 

1204.5, 1501.2.1, 1501.6.5, 1502.1 


Diaphragms.............. 503.12, 706.3.2, 906.4 
Penni... £08 th ade. t.2.45 706.1, 706.3, 706.3.1 
Recover........... BO02,.705:2:1,°705.234..1, 705.3 
PROD iE EME auth er ed MOD 202 
REDIACEINGI ee a. eee see 202, 705.1, 705.2 
REMOORNG ge te fr aes 202, 503.6, 705, 706.3.1 
ROORCOAMTING (2.5 Belk. a eed 705.2.1 
Ss 


SAFEGUARDS DURING CONSTRUCTION (see 
CONSTRUCTION SAFEGUARDS) 


SAFETY PARAMETERS ......... 1301.533; 1301.5, 
Table 1301.7 

SEISMIC FORCES (see STRUCTURAL 
LOADS/FORCES) 

SEISMIC LOADS (see STRUCTURAL 
LOADS/FORCES) 

SEISMIC RETROFIT. .....:.:7 42274 Appendix A 

SHAFT ENCLOSURES .... 802.2.2, 1011.8, 1301.6.6 

SMOKE ALARMS: >: S05. oo oe 307 


SMOKE COMPARTMENTS... . 503.14, 503.15, 802.3, 
803.2.3, 904.1.5, 1301.6, 1301.6.20, 

Table 1301.6.20, 1301.6.20.1, 

1301.6.21, 1301.6.21.1, 1301.6.21.2, 

1301.6.21.2.1, Table 1301.7 
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SMOKE CONTROL .... 1301.6.10, Table 1301.6.10, 
1301.6.10.1, Table 1301.7 


SMOKE DETECTORS .. .803.4, 1011.8.4, 1301.6.8.1 
SNOW LOAD (see STRUCTURAL LOADS/FORCES) 
SPECIAL USE AND OCCUPANCY .. .802, 902, 1002 


SPRINKLER SYSTEM (see AUTOMATIC 
SPRINKLER 

SYSTEM) 

STAIRWAY......... 306.7.9, 503.1, 504.1.3, 504.2, 


504.4, 504.5, 506.3, 802.2.1, 802.2.2, 
802.2.3, 803.1.1, 804.4.1.1, 804.4.1.2.1, 
804.4.1.2.3, 804.5.3, 804.5.3.1, 804.10.1, 
804.12.1, 806.4.5, 903.1, 1011.5.1, 1011.5.2, 
1011.5.4, 1011.8.2, 1011.8.3, 1011.8.4, 
1102.2, 1203.3, 1203.6, 1203.9, 1204.6, 
1204.11, 1204.13, 1301.6.3, 1301.6.6, 
1301.6.10.1, 1504.1, 1505.1, 1506.1 
STANDPIPE SYSTEMS ..... 105.2.2, 803.2.1, 803.3, 
1301.6.18, Table 1301.6.18, 

1301.6.18.1, Table 1301.7, 


1506, 1503.2 
STORM SHELTER GS: O20). 0. ne ps 303 
STRUCTURAL ..... 304.1, 405, 502.4, 502.5, 503.3, 


503.4, 503.5, 503.6, 503.7, 503.8, 503.9, 

503.10, 503.11, 503.12, 503.13, 506.5, 507.4, 

706, 805, 906, 1006, 1103, 1205, 1301.4.1, 1402 
STRUCTURAL LOADS/FORCES 

Gravity loads ....... 202, 304.1, 405.2.4, 405.2.4.1, 

502.4, 503.3, 706.2, 805.2, 1007.1, 

1103.1, A403.5, A403.10.1, A403.10.2 

International Building Code-level. . . .506.5.3, 506.5.4, 

1006.3, 1103.2, 1402.4 

Live loads....... 202, 304.1, 405.2.4, 502.4, 503.3, 

504.3, 506.5.1, 507.4, 706.2, 804.4.1.2.2, 

805.2, 1006.1, 1103.1, 1204.13, 1205.1, 

1501.6.1, 1501.6.5, A104.1, A106.2.3.6, 

A108.3, A108.6, A403.7 

REGUCEUs aru. 304.3.2, Table 304.3.2, 405.2.3.1, 

405.2.3.3, 503.4, 503.5, 503.6, 503.7, 

503.8, 503.9, 503.10, 503.11, 506.5.3, 

706.3.1, 805.3, 906.2, 906.3, 906.4, 

906.5, 906.6, 906.7, 1006.3 

Seismic loads....... 202, 304.3, 405.2.3, 405.2.4.1, 

50Zi2? 50275, 5084 ,603!57'503.6,.603)7, 503.8, 

503.9, 503.10, 503.11, 503.13, 506.5.3, 506.5.4, 

706.3.1, 805.3, 906.2, 906.3, 906.4, 906.5, 906.6, 

906.7, 1006.3, 1006.4, 1103.2, 1402.4, Appendix A 

Snow loads...... 304.2, 405.2.1.1, 405.2.4, 405.2.5, 

502.4, 503.3, 506.5.2, 706.2, 805.2, 

1006.2, 1103.1, 1402.5 

Wind loads....... 303.1, 303.2, 405.2.3, 405.2.4.1, 

503.12, 06.5.2, 706.3.2, 1006.2, 

1402.3, 1501.6.7, Appendix C 

SUBSTANTIAL DAMAGE ....... 202, 507.3, 1103.3 


SUBSTANTIAL IMPROVEMENT... 104.2.1, 104.10.1, 
109.3.3, 202, 401.3, 502.3, 503.2, 
507.3, 701.3, 1103.3, 1201.4, 1301.3.3 
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SUBSTANTIAL STRUCTURAL 

PUR SALIONG, oii ereie ker 202, 503.11, 906.2 
SUBSTANTIAL STRUCTURAL 

DAMAGE......... 202, 405.2.1, 405.2.2, 405.2.3, 


405.2.4, 405.2.4.1, 405.2.5, 
502.2, 507.4, 1205.1 


+ 


TECHNICALLY INFEASIBLE........... 202, 306.7, 
306.7.11, 306.7.12, 306.7.14 

TEMPORARY STRUCTURE ................. 107 
TESTING? 2). 104.11.2, 111.2, 305, 1301.6.10.1, 
1507.1, A104.1, A105.3, A105.4, A106.2.1, 

A106.2.3, A107.2, A107.3, A107.4, A107.5, A108.2, 
A108.5, A113.1.3, A114.1, A205.3.2, A205.4, A206.2, 
A304.2.2, A403.9.2.1, A405.3, A407.3 


U 


UNSAFE SF. o3a05 4; 104.6, 105.2, 114.1, 114.4, 115, 
vol pon Oreo i168) 1160.01.47. 1, 202, 
302.3, 302.4, 1007.2, 1201.5, 1301.3.1 


RL ae tl be come Banke srs Shy AME ele age (Ss 9 alia 9 es 111 
V 

VERTICAL OPENING PROTECTION......... 802.2, 

903.1, 1011.8, 

1301.6.6, Table 1301.7 

VIOLATIONS...... 101.7, 104.6, 105.2, 105.4, 105.6, 


109.1, 110.1, 110.2, 110.4, 113, 114.4 


WwW 


WIND LOAD (see STRUCTURAL LOADS/FORCES) 
WINDOWS 
Emergency escape and 


rescue openings......... 905.3, 505.3.1,; 505.4, 
702.5; 702,5,1, 702.6 

CIAZING nice cric} Sete etia os 402.1, 804.6, 804.6.2, 
1202.2, 1203.8, 1204.8 

Opening control devices........... SU DUG: | 
702.4, 702.5.1 
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WORK AREA......... 202, 301.3.2, 306.5, 306.7.4, 
306.7.10.3, 503.5, 503.7, 503.8, 503.9, 503.10, 
503.11, 503.16, 503.18, 506.6, 601.2, 603.1, 604.1, 
801.3, 802.1, 802.2.1, 802.2.2, 802.2.3, 802.3, 802.4, 
802.4.1, 802.5, 803.1, 803.2.1, 803.2.1.1, 803.2.2, 
803.2.2.1, 803.2.4, 803.2.5, 803.3, 803.4.1, 
803.4.1.1, 803.4.1.2, 803.4.1.4, 803.4.1.6, 803.4.2, 
804.1, 804.2, 804.4.1, 804.4.2, 804.5, 804.5.1, 
804.5.1.1, 804.5.1.2, 804.5.2, 804.5.2.1, 804.5.3, 
804.5.3.1, 804.5.4, 804.5.4.1, 804.6, 804.6.1, 
804.6.2, 804.6.3, 804.6.3.1, 804.6.4, 804.7, 804.8, 
804.8.1, 804.8.2, 804.9.1, 804.9.2, 804.10, 804.10.1, 
804.12, 806.1, 806.2, 807.1, 901.2, 902.1.2, 903.1, 
903.2.1, 903.3, 903.4, 904.1, 904.1.1, 904.1.2, 
904.1.3, 904.1.4, 904.1.5, 904.1.6, 904.1.7, 904.2.1, 
904.2.2, 905.2, 905.3, 906.7 
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HISTORY NOTE APPENDIX 


2022 California Existing Building Code 
California Code of Regulations, Title 24, Part 10 


HISTORY: 


For prior code history, see the History Note Appendix to the 
California Existing Building Code, 2019 Triennial Edition, 
effective January 1, 2020. 


1. (BSC 09/21, DSA-SS 06/21, HCD 07/21, OSHPD 05/21, 
SFM 07/21) — Adoption by reference of the 2021 Jnter- 
national Existing Building Code with necessary amend- 
ments to become the 2022 California Existing Building 
Code, and repeal of the 2018 edition of the /nternational 
Existing Building Code; effective on January 1, 2023. 
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Building Confidence, Building Community. 


_ Code Resources from ICC 
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Significant Changes to the 2022 ic 
_ Pigeiieal erate at Ot hi of the critica 
Authored by code experts, these useful tools are “must-have” guides to the many important changes in the 2022 California 


Codes. Key changes are identified then followed by in-depth, expert discussion of how the change affects real world 
application. A full-color photo, table or illustration is included for each change to further clarify application. 


Significant Changes to the California Building Code, 2022 Edition Search #5521S22 
Significant Changes to the California Residential Code, 2022 Edition Search #5526S22 
Significant Changes to the California Fire Code, 2022 Edition Search #559222 
Significant Changes to the California Energy Code, 2022 Edition Search #5523822 


Each title includes the complete code text, including tables and figures, followed by in-depth insight after each code IRC 
section. Gain a better understanding of the intent of the code and learn to apply or enforce it effectively. z 


2021 IBC Code and Commentary Search #3010821 
2021 IRC Code and Commentary Search #3110821 
2021 IFC Code and Commentary Search #3410821 
2021 IEBC Code and Commentary Search #3560821 


A user-friendly, concise approach that facilitates understanding of the essential code provisions. These invaluable 
companion guides contain detailed full-color illustrations to enhance comprehension, references to corresponding 
code sections, and a glossary of code and construction terms that clarify their meaning in the context of the code. 


Building Code Essentials: Based on the 2021 IBC Search #4031821 
Residential Code Essentials: Based on the 2021 IRC Search #4131821 
Fire Code Essentials: Based on the 2021 IFC Search #4431S$21 


Existing Building Code Essentials: Based on the 2021 IEBC Search #4552821 


These comprehensive study guides provide practical learning assignments helpful for independent study or 
instructor-led programs in the workplace, college courses, or vocational training programs. Each book is organized 
into study sessions with clear learning objectives, key points for review, code text and commentary applicable to 
the specific topic, and hundreds of illustrations. A helpful practice quiz at the end of each session allows you to 
measure your progress along the way. 


2021 International Building Code Study Companion Search #4017821 iad 

2021 International Residential Code Study Companion Search #4117821 coleawion 

2021 International Fire Code Study Companion Search #4407821 COMPANIO 
2021 Permit Technician Study Companion Search #4027821 we) 
2021 Special Inspection Study Companion Search #4032821 


Browse the latest code tools at shop.iccsafe.org 


‘Ss. K. Ghosh Associates LLC, 
SANUIIE and Building Code Consulting. 


S. K. Ghosh Associates LLC (SKGA) serves as a 
technical resource on structural codes and standards. 


Our technical support includes: © 


¢ Publications — various code support materials to aid in the learning and 
comprehension of specific codes. 


¢ Code Masters — a condensed explanation of difficult code requirements on a 
particular structural topic in a durable reference tool. 


¢ Seminars — continuing education (with PDH). 


¢ Computer Programs — tools that make code-compliance quick and simple 
with intuitive interfaces, easy-to-use workflow, and detailed output reports. 


¢ Seismic and Building Code Consultancy — on code meat and other 
aspects of structural design. 


Learn more about our robust list of services and support 
material at skghoshassociates.com or call 847-991-2700. 


S. K. GHOSH 
ASSOCIATES’ 


SEP ERMEDON ATER E HE RRS TEESE EESEOEEEEESEEESESTEERSSE TESTERS HOS TEESEESSEE ESHEETS ERHRESEEHESES ESTEE ESEE SEEDS THOSE ESSE SESE ORTH HEED ESESEESETSSESET ESSERE SES ESERESESELE SES HSS ESEDSSES EES ETS SOSEREEESESERSERSERSEOASEEREEETES EES ESOS ERSTE SEE EESEREOS ESS 


20-18946 


IMPORTANT NOTICE 


d Act now to keep your code up-to-date. 
® The purchase of this code includes a 
free subscription for all State-issued 
supplements and errata. To receive 
these important updates through 
2025, you MUST register online 
www. iccsafe.org/CAL22 


2022 CALIFORNIA 
e REFERENCED STANDARDS 


CODE 


CALIFORNIA CODE OF REGULATIONS 
TITLE 24, PART 12 


California Building Standards Commission 


Effective January 1, 2023 


For Errata and Supplement effective 
dates see the History Note Appendix 


2022 California Referenced Standards Code 
California Code of Regulations, Title 24, Part 12 


First Printing: July 2022 


ISBN: 978-1-957212-96-8 (loose-leaf edition) 
ISBN: 978-1-957212-97-5 (PDF download) 


Published by 


International Code Council 
500 New Jersey Avenue, NW, 6th Floor 
Washington, D.C. 20001 
1-888-422-7233 


7027505 
PRINTED IN THE USA 


& PREFACE 


This document is the Part 12 of thirteen parts of the official triennial compilation and publication of the adoptions, amendments 
and repeal of administrative regulations to California Code of Regulations, Title 24, also referred to as the California Building 
Standards Code. This part is known as thé California Referenced Standards Code. 


The California Building Standards Code is published in its entirety every three years by order of the California legislature, with 
supplements published in intervening years. The California legislature delegated authority to various state agencies, boards, 
commissions and departments to create building regulations to implement the State’s statutes. These building regulations, or 
standards, have the same force of law, and take effect 180 days after their publication unless otherwise stipulated. The California 
Building Standards Code applies to occupancies in the State of California as annotated. 


A city, county, or city and county may establish more restrictive building standards reasonably necessary because of local 
climatic, geological or topographical conditions. Findings of the local condition(s) and the adopted local building standard(s) 
must generally be filed with the California Building Standards Commission (or other filing if indicated) to become effective, and 
may not be effective sooner than the effective date of this edition of the California Building Standards Code. Local building 
standards that were adopted and applicable to previous editions of the California Building Standards Code do not apply to this 
edition without appropriate adoption and the required filing. 


The referenced standards contained in Part 12 are developed by the state agencies listed herein. The Part 12 Cross Reference 
Table herein identifies the state agency to which the standard applies, the subject of the standard, and the provisions in other 
parts of Title 24 where the application of the standard is required. 


Should you find publication (e.g., typographical) errors or inconsistencies in this code or wish to offer comments toward 
improving its format, please address your comments to: 


California Building Standards Commission 
2525 Natomas Park Drive, Suite 130 
) Sacramento, CA 95833-2936 


Phone: (916) 263-0916 
Email: cbsc @dgs.ca.gov 


Web page: www.dgs.ca.gov/bsc 


ACKNOWLEDGMENTS 


The 2022 California Building Standards Code (Code) was developed through the outstanding collaborative efforts of the 
Department of Housing and Community Development, Division of State Architect, Office of the State Fire Marshal, Office of 
Statewide Health Planning and Development, California Energy Commission, California Department of Public Health, Califor- 
nia State Lands Commission, Board of State and Community Corrections and the California Building Standards Commission 
(Commission). 


This collaborative effort included the assistance of the Commission’s Code Advisory Committees and many other volunteers 
who worked tirelessly to assist the Commission in the production of this Code. 


Governor Gavin Newsom 
Members of the California Building Standards Commission 


Secretary Yolanda Richardson — Chair 
Rajesh Patel — Vice-Chair 


Erick Mikiten Elley Klausbruckner 
Aaron Stockwell Juvilyn Alegre 
Peter Santillan Kent Sasaki 


Laura Rambin 


; Mia Marvelli — Executive Director 
& Michael L. Nearman — Deputy Executive Director 


For questions on California state agency amendments, please refer to the contact list on page v. 


2022 CALIFORNIA REFERENCED STANDARDS CODE iii 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


CALIFORNIA CODE OF REGULATIONS, TITLE 24 


California Agency Information Contact List 


The following state agencies may propose building standards for publication in Title 24. Request notice of such activity with 
each agency of interest. See Sections 1.2 through 1.14 of the California Building Code (Part 2 of Title 24) for more detailed 


information on the regulatory jurisdiction of each state agency. 


B 1 f S ] e e } Ci Ved 
RR REALE OLE So cihen cpu eacaairt us sng eeaadletn epvier tanseinys (916) 445-5073 


Local Adult and Juvenile 
Detention Facility Standards 


Pal fora Building Standards C. en 
PO ERS ETE RUDVIONG cin sn tus tenree tere adeerneevarsedis tadavenince? (916) 263-0916 


State Buildings including UC and 
CSU Buildings, Parking Lot and Walkway Lighting, 
Green Building Standards for Non-residential Buildings 


Colifornig E. C oor 
WWW. ENELBY.CA. ZOV sesesssvscsrsoeccsesseeee Energy Hotline (800) 772-3300 


Building Efficiency Standards 
Appliance Efficiency Standards 
Compliance Manual/Forms 


Galifornia & tandeC. Cry 
WWE OW Iie ct Oe oun nase seen Rese T oC Het oth A Ths cons (562) 499-6312 


Marine Oil Terminal Standards 


California S Lit 

WWW. LIDFAPY.CO.BOV <sccucrcccetess Waste sake RNs s¥ sbasayais ys (916) 323-9843 

Department of Consumer Affairs: 

Acupuncture Board 

WENO HW CHDUNCIET ECG. BOV ssa. scvacsinsnusnvosgnensanssenvate-onsten (916) 515-5200 
Office Standards 

Board of Pharmacy 

WW: DAGTINGCY.CQ, SOV 's .vvescisdi nna aus caretsnranivegttachagess (916) 515-3100 


Pharmacy Standards 


Bureau of Barbering and Cosmetology 
WMAY POTDELCOSING. CA. SOV vaissuicin nani eee ans (800) 952-5210 


Barber and Beauty Shop, 
and College Standards 


Bureau of Household Goods and Services 
VW OARS LOCUS Ch DOV vase it erat ian aed va soca a rah etaaiane (916) 999-2041 


Insulation Testing Standards 


Structural Pest Control Board 
WWW DEStDOGTE.CA. GOV ss cs cakneedieanetpo sg Neva aghaaescs cisese (800) 737-8188 


Structural Standards 


Veterinary Medical Board 
WWW IDC ROV vs svcsns s0kien seemaaa eta ae aati ligasy isd (916) 515-5220 


Veterinary Hospital Standards 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


Department of Food and Agriculture 
www.cdfa.ca. gov 
Meat & Poultry Packing Plant Standards 


Rendering & Collection Center Standards.............0. (916) 900-5004 
ADOQIZY SIGHAATOS cue ccprosetee iter ceectecr steitas cas cesansd garete: (916) 900-5008 
Denar  Houst IC iy Devel 

WO WICC, CC) 2 OV ie. tadynss svttatec Meh th Sesh opie ossanieicd opcnvas (800) 952-8356 


Residential—Hotels, Motels, Apartments, 
Single-Family Dwellings; and 
Permanent Structures in Mobilehome & 
Special Occupancy Parks 


(916) 445-3338 
Factory-Built Housing, Manufactured Housing & 
Commercial Modular 


Mobilehome—Permits & Inspections 
Northern Region—(916) 255-2501 
Southern Region-(951) 782-443 1 


(S00) 952-8356 
Employee Housing Standards 


Department of Public Health 
WW CEPIIE CABO Vicades ou ctlice dsapeytenaesvin ss to earisbeDndcsueasncnerse (916) 449-5661 


Organized Camps Standards 
Public Swimming Pools Standards 


Dive the § ‘chi 
WW WIGS: CUR OVIGSC., sc Dh iottsots Bota ds Mestre sxe n cosh vs sz0x0 (916) 445-8100 
Access Compliance 
Fire and Life Safety 
Structural Safety 
Public Schools Standards 
Essential Services Building Standards 
Community College Standards 
State Historical Building Safety Board 
Historical Rehabilitation, Preservation, 
Restoration or Relocation Standards 


PW OTC POV isan sve sascteetettivvaav isla sivackengacccenpins tease (916) 440-8300 


Hospital Standards 
Skilled Nursing Facility Standards & 
Clinic Standards 


Office of the State Fire Marshal 
PURIFIED CCG TN cocina Sts ap tes Baca cinng Lani caw Stas <budanW¥ce unis (916) 568-3800 
Code Development and Analysis 
Fire Safety Standards 
v 


HOW TO DETERMINE WHERE 
CHANGES HAVE BEEN MADE 


Symbols in the margins indicate where changes have been 
made or language has been deleted. 


|| This symbol indicates that a change has been made. 


> This symbol indicates deletion of language. 


vi 2022 CALIFORNIA REFERENCED STANDARDS CODE 


CHAPTER 12-1 


CHAPTER 12-3 


CHAPTER 12-4A 


CHAPTER 12-4-1 


CHAPTER 12-7-1 
CHAPTER 12-7-2 
CHAPTER 12-7-3 
CHAPTER 12-7-4 
CHAPTER 12-7-5 


CHAPTER 12-7A 


CHAPTER 12-8-1 


APPENDIX 12-8-1A 


APPENDIX 12-8-1B 


CHAPTER 12-10-1 


TABLE OF CONTENTS 


ADMINISTRATION 
RESERVED? cece te ts ob ett os ees 1 


RELEASING SYSTEMS 
FOR SECURITY BARS IN 
DWELLINGS 200s scccerscasene 3 


LABORATORY ANIMAL 
QUARTERS STANDARDS...... 9 


STAGE AND PLATFORMS. .... 11 


FIRE-RESISTIVE 
STANDARDS os. eer oo ieee 13 


FIRE-RESISTIVE STANDARDS 
RESERVED ccc rie tes es vic dey. 21 


FIRE-RESISTIVE 
NUANDARDStrctwcscce sts eee 23 


FIRE-RESISTIVE 
STANDARDS .......cececeeees 29 


FIRE-RESISTIVE 
STANDARDS ccc ccveccsccccene 33 


MATERIALS AND 
CONSTRUCTION METHODS 
FOR EXTERIOR WILDFIRE 
EXPOSURES ircctsc ss ceses uses 35 


FIRE-RESISTIVE STANDARDS 
FOR FIRE PROTECTION ..... 49 


CALCULATION OF THE 

TOTAL RATE OF HEAT AND 
CARBON MONOXIDE OR 
CARBON DIOXIDE 
PRODUCTIONS. cseccsess ness 61 


GUIDE TO MOUNTING 
TECHNIQUES FOR WALL AND 
CEILING INTERIOR FINISH 
NEATERIADG Goivaiee OU ire dons 63 


Ed Ais caeeiecy ke oa meas o> * 69 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


CHAPTER 12-10-2 


CHAPTER 12-10-3 


NTL SMEG A ca ea acs ve ames s eo 73 


BUTS MARS coviveescdv cates no's 79 


CHAPTERS 12-11A and 12-11B 


CHAPTER 12-12 


CHAPTER 12-13 


CHAPTER 12-16-1 


CHAPTER 12-16-2 


CHAPTER 12-31C 


CHAPTER 12-71 


CHAPTER 12-72-1 


CHAPTER 12-72-2 


CHAPTER 12-72-3 


HISTORY NOTE.. 


BUILDING AND FACILITY 
ACCESS SPECIFICATIONS ... 81 


RESERVEDTs cscs seers ces 83 


STANDARDS FOR 
INSULATING MATERIAL..... 85 


ENGINEERING REGULATIONS— 
QUALITY AND DESIGN 

OF THE MATERIALS OF 
CONSTRUCTION own esses tases 97 


ENGINEERING REGULATIONS— 
QUALITY AND DESIGN 

OF THE MATERIALS OF 
CONSTRUCTION ............ 99 


RADIATION 
SHIELDING STANDARDS.... 101 


AIR. FILTERS ence ccewvews os 103 
PROTECTIVE 
SIGNALING SYSTEMS........ 105 
PROTECTIVE 
SIGNALING SYSTEMS........ 119 
PROTECTIVE 
SIGNALING SYSTEMS........ 129 
Pics he Sev vanweseeeernce sears 155 


vii 


viii 2022 CALIFORNIA REFERENCED STANDARDS CODE 


PART 12 CROSS REFERENCE TABLE 


(Cross reference table is nonregulatory, intended only as an aid to the code user.) 


Exits. Emergency exit and panic : 
Chapter 12-10-3 SFM __| Part 9, Section 1009.12 
Chapter 12-11A, Detectable warning products and DSA Part 2, Sections 1112A.9, 1116A.5, 11B-247, 
12-11B directional surfaces 11B-406,.5.12, 11B-705, 11B-810.5.2 


Part 2.5, Section R302.10.1 
Part 6, Section 110.8 


PART 12 SUBJECT ADOPTING ASSOCIATED TITLE 24 
STANDARD AGENCY BUILDING STANDARD 
Part 2, Sections 402.8.8, 425.1.5, 1010.1.4.4.1, 1030.1.1, 1030.5 
Part 2.5, Sections R310.1.1, R310.4 
Chanter 12-3 Releasing systems for security bars SFM Part 9, Sections 1010.1.4.5.1, 1030.1.1, 1030.5, 1031.7, Fs 
4 in dwellings Appendix 4 Section 452.1.5 and Title 19 provisions 4.1, 4.2, 
4,3, 4.4, 4.5, 4.6 reprinted in Part 9 
Part 10, Section 505.4 
Chapter 12-4A Laboratory animal quarter standards Part 2, Section 1236 
Part 2, Sections 410,2.7, 410.2.7.1, 410.2.7.2 
Chapter 12-4-1 Stage and Platforms Part 9, Sections 105.651, 4809 
Fire-resistive standards. Fire tests of : 
OU ay ee. building construction and materials Part 2, Section 703 
ee 
Fire-resistive standards. : 
Fire-resistive standards. : 
Chapter 12-7-4 Fire door assembly tests. Part 2, Section 716 
Fire-resistive standards. Interior Part 2, Chapter 8 
Chapter 12-7-3 finish of decorative material Part 9, Chapter 8 < 
: ‘ Part 2, Chapter 7A < 
Chapter 12-7A = ad ol se eames eee pres SFM Part 2.5, Section R337 be 
P Part 9, Chapter 49 i 
Fire-resistive standards for fire Part 2, Sections 408.14 and 425.6.2, Chapter 35 
Calculation of the total rate of heat 
a Appendix 12-8-1A | and carbon monoxide or carbon SFM 
®) dioxide production 
Guide to mounting techniques for 
Appendix 12-8-1B | wall and ceiling interior finish SFM 
material 
Chapter 12-10-1 | Exits. Power-operated exit doors. Part 2, Sections 408.4.2, 1010.1.4.2, 1010.1.9.1 
Exits. Single point latching or Part 2, Sections 407.4.1.1, 1010.1.4.4, 1010.1.9.1, 1010.1.9.4 < 
Chapter t2-10-2 locking devices. Ee. Part 9, Section 1010.4.2 < 


Chapter 12-13 Standards for insulating material CA/SFM 


Part 9, Section 720, Table 721.1(1) 
Part 11, Section A5.504.4.8 << 


California standard for earthquake- | 
Chapter 12-16-1 actuated automatic gas shutoff DSA ee z cents Cee Bo | 
systems ; | | 
California standard for residential 
Chapter 12-16-2 excess flow actuated automatic gas DSA Part 5, Section 1209.18 
shutoff valves | | 
Chapter 12-31C Radiation shielding D Part 2, Section 3102C 


PH 
Chapter 12-71 SFM Part 4, Sections 401.2, 509.2.3, 509,2.3.4 
SFM 


Part 6, Section 120.1 


ix 


. . 


79. Protective signaling systems, 
Chapter 12-72-1 standard test procedures 


Protective signaling systems. Single- 
oy Chapter 12-72-2 and multiple-station fire alarm SFM 
; devices mechanically operated type. 


ey Protective signaling systems, Smoke 
Chapter 12-72-3 detectors, combustion products type. et 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


CHAPTER 12-1 
ADMINISTRATION 


Reserved 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


CHAPTER 12-3 
RELEASING SYSTEMS FOR SECURITY BARS IN DWELLINGS 


(This standard includes provisions of Underwriters Laboratories Subject 2326, Appendix B, 
dated December 17, 1999, reprinted with their permission. ) 


INTRODUCTION 


SECTION 12-3-1 
SCOPE 


12-3-1.1 These requirements cover releasing systems for 
bars, grilles, mesh, glazing or other items intended to provide 
security at doors and windows required for emergency escape 
from dwelling units. When actuated by the occupant, the sys- 
tem allows the obstructions over the door or window to be 
moved so occupants can escape in the event of an emergency. 


12-3-1.2 These requirements only cover the ability of the 
releasing system to be manually activated from the interior of 
a dwelling unit by an occupant to affect an escape through the 
protected opening. 


12-3-1.3 These requirements cover releasing systems 
intended for use on the interior side of doors or windows in 
all climatic locations. 


12-3-1.4 These requirements do not evaluate the ability of the 
releasing system or obstructions to resist an external forced 
entry attack. 


12-3-1.5 These requirements do not evaluate the ability of the 
releasing system or obstructions to be opened or removed 
from the exterior of the residential dwelling unit by emer- 
gency response personnel during rescue operations. 


12-3-1.6 Products covered by these requirements are intended 
for installation in dwelling units to protect door and window 
openings that are designated by the California Building Stan- 
dards Code to be used as the secondary means of escape from 
the living area. 


12-3-1.7 Products covered by these requirements are not 
intended to be used to protect doors in means of egress path 
for nonresidential occupancies, the common egress path of 
multifamily residential dwelling units or the primary means 
of egress path in a single-family dwelling unit. 


12-3-1.8 These requirements do not cover window guards or 
fall prevention devices that are intended to prevent falls from 
upper story windows. 


12-3-1.9 These requirements do not apply to storm doors and 
windows or light duty screens used for insect control. 


12-3-1.10 A product that contains features, characteristics, 
components or materials new or different from those covered 
by these requirements, and that involve a risk of fire, electric 
shock or injury to persons shall be evaluated using the appro- 
priate additional component and end-product requirements as 
determined necessary to maintain an acceptable level of 
safety. 
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SECTION 12-3-2 
GENERAL 


12-3-2.1 Components. 


12-3-2.1.1 Except as indicated in Section 12-3-2.1.2, a 
component of a product covered shall comply with the 
requirements for that component. 


12-3-2.1.2 A component need not comply with a specific 
requirement that: 


(a) Involves a feature or characteristic not needed in the 
application of the component in the product covered 
by these requirements, or 


(b)Is superseded by these requirements. 


12-3-2.1.3 A component shall be used in accordance with 
its recognized rating established for the intended condi- 
tions of use. 


12-3-2.1.4 Specific components are recognized as being 
incomplete in construction features or restricted in perfor- 
mance capabilities. Such components are intended for use 
only under limited conditions, such as certain tempera- 
tures not exceeding specific limits, and shall be used only 
under those specific conditions for which they have been 
recognized. 


12-3-2.2 Units of measurement. 


12-3-2.2.1 When a value for measurement is followed by a 
value in other units in parentheses, the first stated value is 
the requirement. 


12-3-2.3 Installation instructions. 


12-3-2.3.1 A copy of the operating and installation instruc- 
tions or equivalent information is to be furnished with the 
samples submitted for investigation for use as a guide in 
the examination and test of the mechanism. For this pur- 
pose, a printed edition is not required. 


12-3-2.4 Definitions. 


12-3-2.4.1 Dwelling unit. A single unit, providing com- 
plete, independent living facilities for one or more per- 
sons, including permanent provisions for living, sleeping, 
eating, cooking and sanitation. 


12-3-2.4.2 Escape. For the purposes of these require- 
ments, escape refers to movement of occupants from the 
interior of a residential dwelling unit to a safe point out- 
side of the dwelling unit during an emergency fire condi- 
tion. 


12-3-2.4.3 Emergency means of escape. A passage inde- 
pendent of and remote from the primary means of escape 
that provides a means of travel from living and sleeping 
spaces inside a dwelling unit to the outside. 
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12-3-2.4.4 Means of escape. A concept included in build- 
ing codes that, in most cases, requires sleeping rooms and 
living areas in dwelling units to be provided with at least 
one primary means of escape and one secondary means of 
escape to the outside. 


12-3-2.4.5 Primary means of escape. A door, stairway or 
ramp providing a means of unobstructed travel from living 
spaces inside a dwelling unit to the outside at street or 
ground level. 


12-3-2.4.6 Security bars. For the purposes of these 
requirements, the term “security bars” includes “burglar 
bars” and refers to metal and other bars, grilles, grates and 
other barriers that are designed to provide security for 
doors and windows in dwelling units. The purpose of 
security bars, by their mere presence on a building, is to 
deter a potential forced entry into the dwelling. 


CONSTRUCTION 


SECTION 12-3-3 
ASSEMBLY 


12-3-3.1 Security bar releasing systems consist of the security 
bars, latches, manual actuators, cables, connectors, hinges 
and mounting hardware. The entire system shall be packaged 
in a single container. Standard mounting hardware including 
screws, bolts and washers are allowed to be provided sepa- 
rately. 


Exception: The security bars shall be allowed to be pro- 
vided separately if the instruction manual complies with 
Section 12-3-13.2. 


12-3-3.2 The system shall be of a type capable of being read- 
ily maintained in proper operating condition. 


12-3-3.3 The system shall be designed to immediately 
unlatch the security bars when actuated. It shall be able to be 
operated from the inside of a building by the occupants with- 
out the use of tools, keys, or special knowledge or effort. 


12-3-3.4 The manual actuator used to release the security bars 
shall be designed to be mounted inside the dwelling unit for 
operation by the occupants. Covers or other barriers that can 
obstruct access to actuators shall not be provided if they 
inhibit the proper operation of the system. 


12-3-3.5 The release mechanism shall not depend on springs 
to release the latch, although springs are allowed to be pro- 
vided to assist in the operation. 


12-3-3.6 The system shall be designed to prevent it from 
being locked in a closed position with a pad lock or similar 
device. 


12-3-3.7 Systems provided with an automatic actuating 
mechanism shall also include a manual release system that 
complies with these requirements. The automatic actuation 
portion of the system, even in the event of its failure, shall not 
inhibit operation of the manual releasing system. 


12-3-3.8 Manual actuation of the system shall release the 
security bars quickly and with simple, easily understood and 
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intuitive motions. The system shall be capable of being oper- 
ated in all lighting conditions. 


12-3-3.9 Manual actuation of the system shall not require two 
different forces to be applied at the same time, such as apply- 
ing force to the actuator while also pushing on the bars. 


12-3-3.10 When fully opened, the assembly shall provide a 
minimum clear opening of not less than 5.7 square feet 
(0.53 m’) with the width not less than 20 inches (508 mm) 
and the height not less than 24 inches (610 mm), measured 
parallel to the plane of the opening. 


12-3-3.11 Security bars shall be constructed so that they do 
not swing up to open. They shall not include projections that 
can easily snag the clothing of those escaping through the 
opening. 


12-3-3.12 Security bars shall have been constructed such that 
a sphere 4 inches (102 mm) in diameter shall not pass through 
any opening and shall not create other potential head entrap- 
ment hazards. 


SECTION 12-3-4 
MATERIALS 


12-3-4.1 The materials employed shall have adequate 
mechanical strength to perform their expected function. 


12-3-4.2 O-rings, gaskets and seals shall comply with UL 
Standard 157, 1996 Edition. Polymeric materials shall com- 
ply with UL Standard 746C, 1995 Edition, Section 25-27. 


Exception: O-rings, gaskets, seals and polymeric materi- 
als that are used as decorative parts, or whose failure will 
not affect the ability of the system to comply with these 
requirements. 


12-3-4.3 Components constructed of dissimilar metals shall 
not be used in applications where contact between them is 
likely to cause galvanic corrosion. The materials employed 
shall reduce the likelihood of the release mechanism becom- 
ing inoperative due to corrosion. 


12-3-4.4 Ferrous metal parts shall be 300 series stainless steel 
or protected against corrosion using minimum G60 or A60 
hot-dipped mil galvanization, 0.0104 mm thick zinc coating, 
0.0127 mm thick cadmium coating or two coats of organic 
outdoor paint. 


12-3-4.5 Manual actuators. 


12-3-4.5.1 Security bar releasing assembly mechanisms 
shall include a manual actuation mechanism that is capa- 
ble of unlatching the security bars so that they can be 
opened by the occupants. The actuating force shall be 
applied in one of the following manners: 


Finger actuated: Pushing with the index finger or pull- 
ing a loop with the index finger in a curled position. 


Hand actuated: Pulling, pushing, twisting, rotating or 
turning a lever, knob, handle, rod or similar actuator with 
the hand or multiple fingers. 


Foot actuated: Kicking, depressing or stepping on an 
actuating pedal, lever, stirrup or similar actuator. 
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12-3-4.5.2 On foot-actuated systems, only a single foot 
motion shall be used to disengage the bar assembly from 
the latch. On finger- and hand-actuated systems, one or 
two distinct hand or finger motions shall be used to disen- 
gage the bar assembly from the latch. 


12-3-4,5.3 Releasing the actuator after the latch has been 
disengaged from the bar assembly shall not reengage the 
bar assembly. 


12-3-4.5.4 No features or methods shall be provided or 
referenced in the instruction manual to inhibit the opera- 
tion of the releasing mechanism. 


12-3-4.6 Cables and connectors. 


12-3-4.6.1 Cables connecting actuators to latches and 
release mechanisms shall only be used in applications 
where the force transmitted by them during normal opera- 
tion is less than'/,, the manufacturer’s rated working ten- 
sion or compression. 


12-3-4.6.2 Cables and connectors shall not be damaged, or 
have wire strands frayed during normal installation or use, 
and shall not contact sharp objects when installed as 
intended. 


12-3-4.6.3 The means used to secure cables or connectors 
to latches, release mechanisms and actuators shall provide 
a tight, reliable nonslip connection. 


12-3-4,7 Hinges. 


12-3-4.7.1 Hinges shall operate smoothly and reliably, and 
shall not be susceptible to rust or corrosion. 


PERFORMANCE 


SECTION 12-3-5 
TEST SETUP AND SAMPLE PREPARATION 


12-3-5.1 Sample selection. 


12-3-5.1.1 Representative samples of the releasing system 
shall be assembled to a test fixture as described in the 
installation instructions, unless otherwise noted in specific 
tests. The assembly shall include the mounting, hardware, 
releasing mechanisms and fasteners recommended in the 
instructions. 


12-3-5.1.2 Samples to be tested shall include each type 
and sizes of releasing system shown in the installation 
instructions. Each type of releasing mechanism shall be 
subjected to the complete test program, unless it can be 
shown that tests on one type of mechanism are representa- 
tive of the worst case testing on another mechanism. The 
sample shall be tested with mounting hardware and secu- 
rity bars that represent the worst case conditions of use. 
This shall be considered to be the security bars with the 
heaviest weight, greatest dimensions, and systems that cre- 
ate the greatest torque, moment and frictional forces on the 
hinges and releasing mechanism. 


12-3-5.1.3 The test report shall document the systems 
tested, along with the basis for sample selection. 
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12-3-5,2 Test fixture. 


12-3-5.2.1 The test fixture in which the assembly is 
mounted shall consist of the wood stud construction 
described in Section 12-3-5,2.2. Systems that require a 
specific mounting arrangement not represented by these 
test fixtures, such as masonry or brick, shall be mounted in 
a fixture of equivalent dimensions and rigidity, as 
described in the installation instructions. If agreeable to 
the testing laboratory and manufacturer, the wood stud fix- 
ture shall be representative of all mounting structures, pro- 
vided the system is securely held in place in the fixture 
during all tests. 


12-3-5.2.2 The entire test fixture shall be constructed of 
commercially available two by four trade size vertical 
wood studs [nominal 1.5 inches by 3.5 inches (38.1 mm by 
89 mm)], spaced on maximum 16 inch (406 mm) centers. 
The opening shall be framed with two by four plates and 
minimum two layers of two by four for headers. For win- 
dow openings, a minimum of two layers of two by four 
shall be used for the sill and cripple studs shall be pro- 
vided. The frame shall be secured in place so it does not 
move when the system is subjected to the test forces noted 
below. The frame shall extend a minimum of 12 inches 
(305 mm) above and on each side of the opening. 


12-3-5,2.3 Actual doors and windows or their frames shall 
not be required to be mounted in the opening unless the 
presence of such doors, windows or frames affects the 
operation of the system, or unless part of the system is 
mounted on the door or window frame. 


12-3-5,2.4 The exterior side of the assembly shall be cov- 
ered by */,-inch (19 mm) thick trade size CDX plywood, 
secured with minimum 1'/,-inch (38 mm) nails or screws, 
secured at least every 12 inches (305 mm) to each stud, sill 
and header. The interior side of the assembly shall be cov- 
ered with a layer of '/,-inch (13 mm) gypsum wallboard, 
secured with minimum 1'/,-inch (32 mm) nails or screws 
at least every 12 inches (305 mm) to each stud, sill and 
header. 


12-3-5,2.5 Openings in the test fixture shall be sized to 
accommodate the size of the assembly under test, as 
described in the installation instructions. Opening size 
shall be allowed to vary if the size used is judged to not 
affect the results of any test performed. 


12-3-5.3 Sample assembly. 


12-3-5.3.1 Samples of the releasing system shall arrive at 
the test site in the packaging anticipated for distribution 
and sale, and accompanied by the installation instructions. 
The samples are to be installed on the test fixture by a rep- 
resentative of the certification organization, using com- 
mon hand and power tools as recommended by the 
instruction manual. Any specialty tools required for 
assembly shall be so identified in the instructions. 


12-3-5,3.2 When multiple tests are required on an assem- 
bly, they are allowed to be performed on the same test fix- 
ture, provided that new hole or openings are used for 
mounting. Portions of the test fixture shall be allowed to 
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be replaced to accommodate new mounting holes or 
brackets. 


12-3-5.3.3 Samples that include grease, graphite, silicon or 
other lubricants shall also be tested with the lubricant 
removed or not applied. 


12-3-5,.3.4 When assembled in accordance with the instal- 
lation instructions the system shall be securely held in 
place in the test fixture and shall operate consistently in 
the intended fashion. 


SECTION 12-3-6 
SECURE ATTACHMENT TEST 


12-3-6.1 Two samples of the system shall be subjected to the 
following test sequence. 


12-3-6.2 The system, when in the closed position, shall resist 
50-pound (22 N) force without opening, loosening in the test 
fixture or damaging the releasing assembly. The force shall 
be applied on the exterior side of the test fixture in a location 
that is most likely to move or damage the system. The force 
shall be gradually applied perpendicular to the opening and 
held for a period of 1 minute. A */,-inch (10 mm) diameter 
rope looped through the security bars, or similar arrangement, 
shall be used to apply the force. 


SECTION 12-3-7 
OPERATION TEST 


12-3-7.1 Following the Secure Attachment Test, each of the 
two samples of the system shall unlatch immediately without 
intentional delay during each of 10 attempts to operate the 
system, and the security bars shall be fully opened to create 
the opening specified in Section 12-3-3.10. During each 
attempt, the actuating mechanism shall be operated as 
intended, using a finger, hand or foot movement as described 
in the operating instructions provided to unlatch the security 
bars. The security bars shall then be opened to the full open 
position, and the system shall then be reset to the closed posi- 
tion. An examination shall be performed to verify that the 
security bars are completely reset prior to the next attempt. 


12-3-7.2 Springs provided in the latch or on the security bars 
that are intended to move the security bars from the latched 
position shall be removed or disabled prior to the test. 


12-3-7.3 Prior to the test, the assembly shall be operated and 
reset a number of times to acquaint the operator with the sys- 
tem and its opening and reselling operation. On some sys- 
tems, it may be necessary to slam, tap or otherwise carefully 
align the security bars in the latch to successfully reset the 
system into the closed position. 


12-3-7,4 In the event that the actuating mechanism or assem- 
bly does not operate as intended during each of the 10 
attempts, the test assembly, mounting method, actuating 
motion and system resetting procedure shall be reviewed to 
determine a potential cause of failure. After correcting any 
identified problems, the set of 10 operations shall be repeated 
with no unsuccessful attempts. 
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SECTION 12-3-8 
MANUAL ACTUATION TEST 


12-3-8.1 Following the Operation Test, each of the two sam- 
ple assemblies shall be operated five times, and the forces 
required to unlatch the system shall be measured and 
recorded. These forces shall not exceed the values indicated 
in Sections 12-3-8.2 through 12-3-8.4. 


12-3-8.2 A force gauge shall be used to apply the actuating 
force. The force shall be applied in the orientation anticipated 
by the design, using an appropriate force gauge and attach- 
ments, such as hooks, loops or probes. The gauge shall be 
capable of measuring the maximum force applied on each 
attempt. The force shall be applied in a location and fashion 
that is most likely to unlatch the actuator, and shall be 
allowed to range from a slow gradual application of force to a 
faster application of force of not less than | second in dura- 
tion. 


12-3-8.2.1 The average force required to unlatch finger- 
actuated systems shall not exceed 5 pounds (22 N) over 
the five attempts. The force required to unlatch the system 
during any of the attempts shall not exceed 10 pounds (44 
N). 


12-3-8.2.2 The average force required to unlatch hand- 
actuated systems shall not exceed 5 pounds (22 N) over 
the five attempts. The force required to unlatch the system 
during any of the attempts shall not exceed 10 pounds (44 
N). 


12-3-8.2.3 The average force required to unlatch foot- 
actuated systems shall not exceed 15 pounds (66 N) over 
the five attempts. The force required to unlatch the system 
during any of the attempts shall not exceed 30 pounds 
(132 N). 


12-3-8.3 In lieu of complying with Section 12-3-8.2, foot- 
actuated systems designed to be operated by a kick shall suc- 
cessfully unlatch and disengage the latching mechanism each 
of five times when subjected to the following impact. The 
impact shall be applied by swinging a 25-pound (11.4 kg) 
weight on a 4-foot (1.2 m) pendulum from 10 inches (254 
mm) away, measured horizontally. The point of impact on the 
foot actuator shall be at the bottom of the pendulum swing. 


12-3-8.4 Once the system is unlatched, a maximum force 
required to set the security bars in motion shall not exceed 30 
pounds (132 N), and the maximum force required to open the 
security bars to the minimum required width shall not exceed 
15 pounds (66 N),. 


SECTION 12-3-9 
ENDURANCE TEST 


12-3-9.1 A sample of the security bar releasing system shall 
function as intended during 250 cycles of operation without 
failure or excessive wear of the parts, including serving or 
fraying of individual cable wires. Following the cycling, the 
system shall be subjected to the Operation Test. 


12-3-9,2 The system shall be operated and reset as described 
in the manufacturer's operating instructions. As part of the 
cycling, it is only necessary to unlatch, disengage and reset 
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the system, and not open the security bars to the full open 
position. The cycling rate shall not exceed 30 cycles per min- 
ute. 


SECTION 12-3-10 
ENVIRONMENTAL EXPOSURE TEST 


12-3-10.1 After each of the following exposures, test assem- 
blies shall be subjected to the Manual Actuation Test. The 
test shall be performed while the test assemblies are in the 
test chambers, or immediately after their removal from the 
test chamber. Opening forces after these conditionings shall 
not exceed the values shown in Section 12-3-8.2 or 12-3-8.3. 
A single sample shall be subjected to each exposure. The 
same sample, or different sample, shall be allowed to be used 
for each exposure condition. 


12-3-10.2 Elevated ambient. Samples shall be conditioned 
in a 120°F (49°C) environment for 24 hours. 


12-3-10.3 Low ambient. Samples shall be conditioned in a 
32°F (0°C) environment for 24 hours. 


12-3-10.4 Humidity test. Samples shall be conditioned for 
24 hours in moist air having a relative humidity of 85 +/—5 
percent at a temperature of 90°F +/— 5°F (32 +/— 2°C). 


SECTION 12-3-11 
ABUSE TEST 


12-3-11.1 A sample shall comply with the Manual Actuation 
Test requirements in Sections 12-3-8.2 and 12-3-8.3 after 
being subjected to the simulated abuse provided in Section 
12-3-11.2. 


12-3-11.2 The sample shall be subject to six impacts of 5 
feet-pounds (6.8 N - m) each applied with a 2-inch diameter 
(51 mm) steel ball on portions of the release system that are 
most likely to adversely affect the operation of the system. 


MARKINGS AND INSTRUCTIONS 


SECTION 12-3-12 
MARKINGS 


12-3-12.1 Security bars and the latching mechanism shall be 
permanently marked with the company name, model number 
and date of manufacture. When a manufacturer produces 
assemblies at more than one factory, each such assembly 
shall have a distinctive marking to identify it as the product of 
a particular factory. 


12-3-12.2 Symbols or diagrams shall be marked on the man- 
ual actuator to identify how to manually release the security 
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bars. The diagram or symbols shall be readily visible to occu- 
pants when the assembly is mounted as intended. 


12-3-12.3 Security bars and the latching mechanism shall be 
marked with the name or logo of the testing agency certifying 
to compliance of the products with this standard, and identifi- 
cation of the standard as SFM SB-2000. 


12-3-12.4 Adhesive-backed labels used to provide required 
markings shall be suitable for the application and shall com- 
ply with UL Standard 969, 1995 Edition. 


SECTION 12-3-13 
INSTRUCTION MANUAL 


12-3-13.1 Installation and operating instructions shall be pro- 
vided with each system. Installation instructions shall 
describe how to install and initially test the system, and pro- 
vide periodic testing and maintenance. Operating instructions 
shall be provided that include diagrams, drawing and symbols 
describing how to operate the system and escape in the event 
of a fire or other emergency. 


12-3-13.2 When the releasing mechanism assembly is pro- 
vided separately from the security bar assembly in accor- 
dance with Section 12-3-3.1, the instruction manual shall 
describe the compatible security bars that have been investi- 
gated and found suitable for use with the releasing assembly. 
Security bars shall be identified by the manufacturer’s name 
and model number and maximum dimensions. 


12-3-13.3 The installation instructions shall include direc- 
tions on mounting the actuator inside the room at a height not 
exceeding 48 inches (1.2 m) from the finished floor. 
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a CHAPTER 12-4A 
LABORATORY ANIMAL QUARTERS STANDARDS 


STANDARD 12-4A-1 
Department of Health Services 


Authority: Sections 102, 208 and 25811. 
Reference: Sections 102, 208 and 436.5. 


Laboratory Animal Quarters 


Sec. 12-4A-101. Laboratory animal quarters shall comply 
with Chapter IV, “Guide for Care and Use of Laboratory Ani- 
mals,” U.S. Department of Health, Education and Welfare, 
Publication Number 85-23, Revised 1985. 
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CHAPTER 12-4-1 
STAGE AND PLATFORMS 


SMOKE OR HEAT VENTILATORS 
STANDARD 12-4-1 


STATE FIRE MARSHAL 


SMOKE OR HEAT VENTILATORS 
Sec. 12-4-100. 


(a) Application. The minimum design, construction and 
performance standard set forth herein for stage and platform 
smoke or heat ventilators are those deemed necessary to 
establish conformance to the provisions of these regulations. 


(b) Scope. This standard covers ventilators and shutters 
designed to open under conditions of excessive smoke or heat 
to provide openings for the release to the atmosphere of accu- 
mulated smoke or heat. 


A smoke or heat ventilator covered by this standard con- 
sists of a prefabricated frame of metal or other noncombusti- 
ble materials; a cover of noncombustible or plastic materials; 
an automatic releasing device; and the control rigging. The 
control rigging may include electrically operated units for 
normal opening and closing. 


(c) Tested and listed component parts. Component 
parts, devices, combinations of devices and electrical equip- 
ment which have been tested and listed by an approved test- 
ing agency for the intended purpose need not be individually 
retested. Such individually tested and listed component parts, 
devices and equipment shall be subjected to the performance 
standard tests to determine their suitability for use in the 
smoke or heat ventilator. 


(d) Alternate constructions. Ventilators having materials 
or forms of construction differing from this standard may be 
investigated and tested in accordance with these regulations, 
and if found to be substantially equivalent in performance 
may be given recognition for approval. 


(e) Marking. Units shall be provided with a manufactur- 
ers label or other permanent markings clearly identifying the 
manufacturer and model numbers. Plastics in dome-type ven- 
tilators shall be identified by brandmarkings, imprint or other 
markings acceptable to the State Fire Marshal. 


(f) Framing design. The unit and cover shall be so formed 
and assembled that they will have the strength and rigidity 
necessary to resist the abuses to which they are liable to be 
subject without adversely affecting their performance, and 
without operational failure due to partial collapse with the 
resulting reduction of spacings, loosening or displacement of 
parts, or other serious defects. 


(g) Curb design. The ventilator design shall include pro- 
visions for mounting on roof curbs or shall in themselves 
incorporate a design to provide the equivalent of roof curbs. 
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(h) Corrosion resistant. Ventilators shall be constructed 
of corrosion-resistant materials. Iron and steel parts shall be 
protected against corrosion by enameling, galvanizing, plat- 
ing or other equivalent means. This includes all parts upon 
which proper mechanical operation may depend. Bearings 
and hinge points shall be corrosion resistant or of such mate- 
rial and design as to ensure against binding due to corrosion. 


Ventilators designed and constructed in accordance with 
the above may be accepted without additional tests establish- 
ing the effects of frost, expansion by heat or warping of the 
framework. 


(1) Plastic covers. Plastic covers shall be of the dome type 
having a continuous curvature with the center not less in 
height than 10 percent of the span having the least dimension 
but not less than 5 inches (127 mm). 


(j) Area. The minimum dimension for an effective vent 
opening should not be less than 4 feet (1219 mm) in any 
direction. The effective venting area is the minimum cross- 
sectional area through which smoke and gases must pass in 
route to the atmosphere. The effective venting area of moni- 
tors shall be the cross-sectional area of the throat or the area 
of the side lights on one side of the monitor, whichever is the 
lesser. 


Ventilators having plastic covers shall not exceed 100 
square feet (9.3 m’) in area. 


(k) Fail-safe design. The ventilator cover, lid, sidelight or 
shutter shall be designed to fail safe in the event of fire and 
shall not fall back over the opening. It shall require a manual 
operation to reclose the cover, lid, sidelight or shutter. 


(1) Opening counterforce. 


1. Gravity-type ventilators shall have securely attached 
weights to provide a continuous excess counter- 
weight of not less than 30 pounds throughout the 
opening arc of the lid or sidelight. 


2. Devices used to open ventilators shall be designed to 
exert a continuous opening force, at all times normal 
to the lid of not less than 30 pounds. When springs 
are used they shall not be stressed to more than 50 
percent of their capacity when the lid is in a closed 
position. 


3. Louvered-type shutters intended for installation in 
gables shall be of the gravity type. The excess 
counter-weight shall be not less than 2 pounds per 
square foot of gross shutter area. 


(m) Automatic heat or smoke detectors shall be placed in 
the underside of the ventilator at or above the roof line. 
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(n) Test procedure. 


L, 


Ventilators and shutters shall be mounted for the 
tests in a manner simulating their intended use. The 
lid, cover or sidelight shall be held in a closed posi- 
tion by a fusible link, or an automatic heat or smoke 
actuated detector or combination thereof, and the 
fusible link or detector controls. 


. The opening counterforce shall be measured at the 


geometric center of the lid, cover or sidelight. The 
automatic detector shall be released and measure- 
ments of the counterforce taken at various points 
throughout the opening arc but at not less than at 30 
inches (762 mm) and at 60 inches (1524 mm) from 
the plane of the lid when in a closed position, and at 
a point past 90 inches (2286 mm) from the horizon- 
tal. 


. The opening force of gable-type shutter ventilators 


shall be measured from the top of the operating bar. 


(o) Test report. The test report shall include but is not 
limited to the following: 


iB 


py 


4, 


A detailed description of the unit and its intended 
operation. 


Engineering data and shop drawings. Shop drawings 
shall bear the seal or stamp of a registered or 
licensed engineer or architect attesting to the struc- 
tural integrity of the ventilator as it relates to the 
provisions of Section 12-4-100 (f). 


. Photographs [4 inches by 5 inches (101 mm by 127 


mm) or larger] of the unit with markings identifying 
component parts of the unit. 


Description and results of the tests performed. 
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CHAPTER 12-7-1 
FIRE-RESISTIVE STANDARDS 


FIRE TESTS OF BUILDING CONSTRUCTION AND MATERIALS 
‘ STANDARD 12-7-1 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-7-100. 


(a) This standard for fire tests contains methods that are 
applicable to assemblies of masonry units and to composite 
assemblies of structural materials for buildings, including 
bearing and other walls and partitions, columns, girders, 
beams, slabs and composite slab and beam assemblies for 
floors and roofs. They are also applicable to other assemblies 
and structural units that constitute permanent integral parts of 
a finished building. 


(b) It is the intent that classifications shall register perfor- 
mance during the period of exposure and shall not be con- 
strued as having determined suitability for use after exposure. 


FIRE TESTING FURNACES AND CONTROL 


Sec. 12-7-101. Fire testing furnaces and their control shall 
conform to SFM 12-7-1, Fire Testing Furnaces. 


UNEXPOSED SURFACE TEMPERATURES 
Sec. 12-7-102. 


(a) Thermocouples. Temperatures of unexposed surfaces 
shall be measured with thermocouples placed under flexible, 
oven-dry, felted asbestos pads, 6 inches square (645 mm’), 
0.4 inch (10 mm) in thickness, and weighing not less than 1.0 
nor more than 1.4 pounds per square foot. The pads shall be 
sufficiently soft so that, without breaking, they may be 
shaped to contact over the whole surface against which they 
are placed. The wire leads of the thermocouple shall have an 
immersion under the pad and be in contact with the unex- 
posed surface for not less than 3'/, inches (89 mm). The hot 
junction of the thermocouple shall be placed approximately 
under the center of the pad. The outside diameter of protect- 
ing or insulating tubes shall not be more than */,, inch (8 
mm). The pad shall be held firmly against the surface and 
shall fit closely about the thermocouples. The wires for the 
thermocouple in the length covered by the pad shall be not 
heavier than No. 18 B.&S. gage [0.04 inch (1 mm)] and shall 
be electrically insulated and heat- and moisture-resistant 
coatings. 


Note: In tests of assemblies with roof coverings, the ther- 
mocouples and pads shall be placed on top of the roof cov- 
ering. 


(b) Ceiling-floor, ceiling-roof assemblies. Temperature 
readings shall be taken in the center of the plenum, on the 
bottom side of the floor or roof deck, and on the structural 
members in fire-endurance tests of ceiling-floor and ceiling- 
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roof assemblies. Thermocouples shall be located on structural 
steel as specified in Section 12-7-110 (c). In combustible 
assemblies five or more thermocouples shall be located on 
the bottom of soffit of joists or beams. Thermocouples shall 
be placed in representative locations such as at midspan, over 
joints in the ceiling, over light fixtures, over air-outlet open- 
ings or similar locations. 


(c) Thermocouple locations on unexposed side. Tem- 
perature readings shall be taken at not less than nine points on 
the surface of the unexposed side. Five of these shall be sym- 
metrically disposed, one to be approximately at the center of 
the specimen and four at approximately the center of its quar- 
ter sections. The other four shall be located at the discretion 
of the testing authority to obtain representative information 
on the performance of the construction under test. None of 
the thermocouples shall be located nearer than 1'/, times the 
thickness of the construction, or nearer than 12 inches (305 
mm) to the edges. An exception shall be made in those cases 
where there is an element of the construction at the edges 
which is not otherwise represented in the remainder of the 
construction, Also, none of the thermocouples shall be 
located opposite or on top of beams, girders, pilasters or other 
structural members if temperatures at such points will obvi- 
ously be lower than at other more representative locations. 


(d) Temperature intervals. Temperature readings shall 
be taken at intervals not exceeding 15 minutes until a reading 
exceeding 212°F (100°C) has been obtained at any one point. 
Thereafter the readings may be taken more frequently at the 
discretion of the testing body, but the intervals need not be 
less than 5 minutes. 


(e) Maximum unexposed temperature rise. Where the 
conditions of acceptance place a limitation on the rise of tem- 
perature of the unexposed surface, the temperature end point 
of the fire endurance period shall be determined by the aver- 
age of the measurements taken at individual points; except 
that if a temperature rise 30 percent in excess of the specified 
limit occurs at any one of these points, the remainder shall be 
ignored and the fire endurance period judged as ended. 


CLASSIFICATION AS DETERMINED BY TEST 
Sec. 12-7-103. 


(a) Fire exposure report. Results shall be reported in 
accordance with the performance tests prescribed in these 
methods. They shall be expressed in time periods of resis- 
tance, to the nearest integral minute. Reports shall include 
observations of significant details of behavior of the material 
or construction during the test and after the furnace fire is cut 
off, including information on deformation, spalling, cracking, 
burning of the specimen or its component parts, continuance 
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of flaming and production of smoke. The form and contents 
of reports shall be in accordance with Section 12-7-115. 


(b) Structural fire report. Reports of tests involving wall, 
ceiling-floor, ceiling-roof or beam constructions in which 
restraint is provided against expansion, contraction or rota- 
tion of the construction shall describe the method used to pro- 
vide this restraint and include details of the restraining frame 
as well as information recorded during the test concerning the 
forces imposed on that structure by the test specimen. 


TEST SPECIMEN 
Sec. 12-7-104, 


(a) Representative specimen. The test specimen shall be 
truly representative of the construction for which classifica- 
tion is desired, as to materials, workmanship and details such 
as dimensions of parts, and shall be built under conditions 
representative of those obtaining as practically applied in 
building construction and operations. The physical properties 
of the materials and ingredients used in the test specimen 
shall be determined and recorded. When necessary for evalu- 
ation of test reports, the sponsor shall furnish them to the 
enforcing agency. 


(b) Specimen size. The size and dimensions of the test 
specimen specified herein are intended to apply for rating 
constructions of dimensions within the usual general range 
employed in buildings. If the conditions of use limit the con- 
struction to smaller dimensions, a proportionate reduction 
may be made in the dimensions of the specimens for a test 
qualifying them for such restricted use. 


DURATION AND CONDUCT OF TESTS 
Sec. 12-7-105. 


(a) Fire endurance. The fire endurance test on the speci- 
men with its applied load, if any, shall be continued until fail- 
ure occurs, or until the specimen has withstood the test 
conditions for a period equal to that herein specified in the 
conditions of acceptance for the given type of construction. 


(b) Hose stream test. Where required by the conditions of 
acceptance, a duplicate sample shall be subjected to a fire 
exposure test for a period equal to one-half of that indicated 
as the resistance period in the fire endurance test, but not for 
more than | hour, immediately after which the sample shall 
be subjected to the impact, erosion and cooling effects of a 
hose stream directed first at the middle and then at all parts of 
the exposed face, changes in direction being made slowly. 


(c) Exemption. The hose stream shall not be required in 
the case of constructions having a resistance period, indicated 
in the fire endurance test, of less than 1 hour. 


(d) Optional program. The submitter may elect, with the 
advice and consent of the testing body, to have the hose 
stream test made on the sample subjected to the fire endur- 
ance test and immediately following the expiration of the fire 
endurance test. 


(e) Stream equipment and details. The stream shall be 
delivered through 2'/,-inch (63.5 mm) hose, discharging 
through a National Standard Play Pipe of corresponding size 


14 


equipped with a 1'/,-inch (22 mm) discharge tip of the stan- 
dard-taper, smooth-bore pattern without shoulder at the ori- 
fice. The water pressure and duration of application shall be 
as specified in Table SFM 12-7-1A. 


(f) Nozzle distance. The nozzle orifice shall be 20 feet 
(6096 mm) from the center of the exposed surface of the test 
sample if the nozzle is so located that, when directed at the 
center, its axis is normal to the surface of the test sample. If 
otherwise located, its distance from the center shall be less 
than 20 feet (6096 mm) by an amount equal to | foot (305 
mm) for each 10 degrees of deviation from the normal. 


(g) Protection and conditioning of test specimen. The test 
specimen shall be protected during and after fabrication to 
ensure normality of its quality and condition at the time of test. 
It shall not be tested until a large portion of its final strength 
has been attained, and if it contains moisture, until the excess 
has been removed to achieve an air-dry condition in accor- 
dance with the requirements given in Items | through 3. The 
testing equipment and sample undergoing the fire test shall be 
protected from any condition of wind or weather that might 
lead to abnormal results. The ambient air temperature at the 
beginning of the test shall be within the range of 50 to 90°F (10 
to 32°C), The velocity of air across the unexposed surface of 
the sample, measured just before the test begins, shall not 
exceed 4.4 feet per second, as determined by an anemometer 
placed at right angles to the unexposed surface. If mechanical 
ventilation is employed during the test, an air stream shall not 
be directed across the surface of the specimen. 


1. Prior to the fire test, constructions shall be conditioned 
with the objective of providing, within a reasonable 
time, a moisture condition within the specimen approx- 
imately representative of that likely to exist in similar 
constructions in buildings. For purposes of standardiza- 
tion, this condition is to be considered as that which 
would be established at equilibrium resulting from dry- 
ing in an ambient atmosphere of 50 percent relative 
humidity at 73°F (23°C). However, with some con- 
structions, it may be difficult or impossible to achieve 
such uniformity within a reasonable period of time. 
Accordingly, where this is the case, specimens may be 
tested when the dampest portion of the structure, the 
portion at 6-inch (152 mm) depth below the surface of 
massive constructions, has achieved a moisture content 
corresponding to drying to equilibrium with air in the 
range of 50 to 75 percent relative humidity at 73 + 5°F. 
In the event that specimens dried in a heated building 
fail to meet these requirements after a 12-month condi- 
tioning period, or in the event that the nature of the con- 
struction is such that it is evident that drying of the 
specimen interior will be prevented by hermetic seal- 
ing, these requirements may be waived, except as to 
attainment of a large portion of final strength, and in 
the specimen tested in the condition in which it then 
exists, 


2. Specimens shall be exposed to the controlled condi- 
tions outlined in Item 1 until the interior or dampest 
section of the assembly attains a relative humidity of 75 
percent or less. If during the conditioning of the speci- 
men it appears desirable or is necessary to use acceler- 
ated drying techniques, it is the responsibility of the 
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laboratory conducting the test to avoid procedures 
which will significantly alter the structural or fire 
endurance characteristics of the specimen or both from 
those produced as the result of drying in accordance 
with procedures given in Item 1. 


3, Within 72 hours prior to the fire test, information on the 
actual moisture content and distribution within the 
specimen shall be obtained. This information shall be 
included in the test report. 


TESTS OF BEARING WALLS AND PARTITIONS 
Sec, 12-7-106. 


(a) Size of sample. The area exposed to fire shall be not 
less than 100 square feet (9.3 m’) with neither dimension less 
than 9 feet (2743 mm). The test specimen shall not be 
restrained on its vertical edges. The fire testing furnace, its 
arrangement and control during fire tests shall conform to 
SFM 12-7-3, Section 12-7-301 (a), Vertical Large-scale Wall 
Furnace. 


(b) Loading. During the fire endurance test, and fire and 
hose stream test, a superimposed lead shall be applied to the 
construction in a manner calculated to develop theoretically, 
as nearly as practicable, the working stresses contemplated by 
the design. 


(c) Conditions of acceptance. The test shall be regarded 
as successful if the following conditions are met: 


1. The wall or partition shall have sustained the applied load 
during the fire endurance test without passage of flame or 
gases hot enough to ignite conditioned cotton waste, for a 
period equal to that for which classification is desired. 


Note: Cotton waste shall be conditioned by drying 
in an oven at a temperature of 120°F (49°C) for a 
period of not less than | hour prior to the test. 


2. The wall or partition shall have sustained the applied load 
during the fire and hose stream test as specified in Section 
12-7-105, without passage of flame, of gases hot enough 
to ignite cotton waste, or passage of the hose stream, and 
after cooling but within 72 hours after its completion shall 
sustain the dead lead of the test construction plus twice 
the superimposed load specified above. 


3. Transmission of heat through the wall or partition 
during the fire endurance test shall not have been such 
as to raise the temperature on its unexposed surface 
more than 250°F (139°C) above its initial temperature. 


4. Deflection of the wall or partition during the fire endur- 
ance test shall not exceed 6 inches (152 mm). The 
deflection of specimens varying from the dimensions 
given in Section 12-7-106 (a) shall be determined pro- 
portionately. 


TESTS OF NONBEARING WALLS AND PARTITIONS 
Sec, 12-7-107. 


(a) Size of sample. The area exposed to fire shall be not 
less than 100 square feet (9.3 m”), with neither dimension less 
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than 9 feet (2743 mm). The test specimen shall be restrained 
on all four edges. The fire testing furnace, its arrangement 
and control during fire tests shall conform to SFM 12-7-3, 
Section 12-7-301 (a), Vertical Large-scale Wall Furnace. 


(b) Conditions of acceptance. The test shall be regarded 
as successful if the following conditions are met: 


1. The wall or partition shall have withstood the fire 
endurance test without passage of flame or gases hot 
enough to ignite conditioned cotton waste, for a period 
equal to that for which classification is desired. 


Note: Cotton waste shall be conditioned by drying 
in an oven at a temperature of 120°F (49°C) for a 
period of not less than | hour prior to the test. 


2. The wall or partition shall have withstood the fire and 
hose stream test as specified in Section 12-7-105 with- 
out passage of flame, of gases hot enough to ignite cot- 
ton waste, or passage of the hose stream. 


3. Transmission of heat through the wall or partition 
during the fire endurance test shall not have been such 
as to raise the temperature on its unexposed surface 
more than 250°F (139°C) above its initial temperature. 


4. Deflection of the wall or partition during the fire endur- 
ance test shall not exceed 6 inches (152 mm). The 
deflection of specimens varying from the dimensions 
given in Section 12-7-107 (a) shall be determined pro- 
portionately. 


TEST OF COLUMNS 
Sec. 12-7-108. 


(a) Size of sample. The length of the column exposed to 
fire shall, when practicable, approximate the maximum clear 
length contemplated by the design, and for building columns 
shall be not less than 9 feet (2743 mm). The contemplated 
details of connections and their protection, if any, shall be 
applied according to the methods of acceptable field practice. 


(b) Loading. 


1. During the fire endurance test, the column shall be 
exposed to fire on all sides and shall be loaded in a 
manner calculated to develop theoretically, as nearly as 
practicable, the working stresses contemplated by the 
design. Provision shall be made for transmitting the 
load to the exposed portion of the column without 
unduly increasing the effective column length. 


2. If the submitter and the testing body jointly so decide, 
the column may be subjected to 1%/, times its designed 
working load before the fire endurance test is under- 
taken. The fact that such a test has been made shall not 
be construed as having had a deleterious effect on the 
fire endurance test performance. 


(c) Condition of acceptance. The test shall be regarded as 
successful if the column sustains the applied load during the 
fire endurance test for a period equal to that for which classi- 
fication is desired. 
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ALTERNATE TEST OF PROTECTION 
FOR STRUCTURAL STEEL COLUMNS 


Sec. 12-7-109. 


(a) Application. This test procedure does not require col- 
umn loading at any time and may be used at the discretion of 
the testing laboratory to evaluate steel column protections 
that are not required by design to carry any of the column 
load. 


(b) Size and character of sample. 


1. The size of the steel column used shall be such as to 
provide a test specimen that is truly representative of 
the design, materials and workmanship for which 
classification is desired. The protection shall be 
applied according to the methods of acceptable field 
practice. The length of the protected column shall be 
at least 8 feet (2438 mm). The column shall be verti- 
cal during application of the protection and during 
the fire exposure. The rating of performance shall 
not be applicable to sizes of columns smaller than 
those tested. 


2. The applied protection shall be restrained against 
longitudinal temperature expansion greater than that 
of the steel column by rigid steel plates or reinforced 
concrete attached to the ends of the steel column 
before the protection is applied. The size of the 
plates or amount of concrete shall be adequate to 
provide direct bearing for the entire transverse area 
of the protection. 


3. The ends of the specimen, including the means for 
restraint, shall be given sufficient thermal insulation 
to prevent appreciable direct heat transfer from the 
furnace. 


(c) Temperature measurement. The temperature of the 
steel in the column shall be measured by at least three ther- 
mocouples located at each of four levels. The upper and 
lower levels shall be 2 feet (609 mm) from the ends of the 
steel column, and the other two intermediate levels shall be 
equally spaced. The thermocouples at each level shall be so 
placed as to measure significant temperatures of the compo- 
nent elements of the steel section. 


(d) Exposure to fire. During the fire endurance test, the 
specimen shall be exposed to fire on all sides for its full 
length. 


(e) Conditions of acceptance. The test shall be regarded 
as successful if the transmission of heat through the protec- 
tion during the period of fire exposure for which classifica- 
tion is desired does not raise the average (arithmetical) 
temperature of the thermocouples at any one of the four lev- 
els above 1000°F (537.8°C), or does not raise the temperature 
above 1200°F (648.8°C) at any one of the measured points. 


TESTS OF FLOORS AND ROOFS 


Sec. 12-7-110. (The following is applicable to floors and 
roofs with or without attached, furred or suspended ceilings, 
and requires application of fire exposure to the underside of 
the construction.) 
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(a) Size and construction of sample. 


1. The area exposed to fire shall be not less than 180 
square feet (16.7 m’), with neither dimension less 
than 12 feet (3657 mm). Structural members, if a 
part of the construction under test, shall lie within 
the combustion chamber and have a clearance of not 
less than 8 inches (203 mm) from its walls. No indi- 
vidual classification shall be made of structural 
members which have a clearance of less than 24 
inches (609 mm) from its walls. The fire testing fur- 
nace, its arrangement and control during fire tests 
shall conform to the provisions of SFM 12-7-3, Sec- 
tion 12-7-301 (c), for Horizontal Large-scale Floor 
Furnace. 


2. Structural members forming a part of the assembly 
shall be supported in accordance with the recom- 
mended fabrication procedures for the type of con- 
struction. Assemblies representing forms of 
construction that restrain structural elements and top 
deck shall be supported by a restraining frame, 
incorporated in or attachable to the furnace structure 
in such a manner that comparable restraint shall 
occur during the test. 


(b) Loading. Throughout the fire endurance test, a super- 
imposed load shall be applied to the test specimen. This load, 
together with the weight of the specimen, shall be as nearly as 
practicable the maximum theoretical dead and live loads per- 
mitted by nationally recognized design standards. 


(c) Temperature measurement. The temperature of the 
steel in structural members shall be measured by thermocou- 
ples at three or more sections equally spaced along the length 
of the members with one section located at mid-span; alter- 
nately when thermocouples are placed at four sections, they 
may be at the quarter points provided no thermocouples shall 
be placed within 24 inches (609 mm) of the furnace walls; 
except that in cases where the cover thickness is not uniform 
along the specimen length, at least one of these sections shall 
include the point of minimum cover. For solid section steel 
beams, there shall be four thermocouples at each section: one 
at the center on the exposed face of the bottom flange, one on 
the edge of the bottom flange, one on the web at the center 
and one on the bottom at the edge of the top flange. For rein- 
forced or prestressed concrete structural members, thermo- 
couples shall be located on each of the tension reinforcing 
elements unless there are more than eight elements, in which 
case thermocouples shall be placed on eight elements of 
selected in such a manner as to obtain representative tempera- 
tures of all the elements. For designs employing trusses or 
open-web steel joists, four thermocouples shall preferably be 
placed at mid-span of each truss or joist, two on the bottom 
chord, one at the middle of the web element and one on the 
bottom of the top chord with locations selected in such a 
manner as to obtain representative temperatures of all the ele- 
ments, provided, however, that no more than four joists need 
to be so instrumented. For designs employing combustible 
framing, three or more thermocouples shall be placed approx- 
imately at mid-span on three or more framing members and 
so located as to obtain representative temperatures on the sof- 
fits of the framing members. 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


(d) Conditions of acceptance. In obtaining an assembly 
classification, the following conditions shall be met: 


1. The construction shall have sustained the applied load 
during the fire endurance test without passage of flame 
or gases hot enough to ignite conditioned cotton waste 
for a period at least equal to that for which classifica- 
tion is desired. 


Note: Cotton waste shall be conditioned by drying 
in an oven at a temperature of 120°F (49°C) for a 
period of not less than 1 hour prior to the test. 


2. The transmission of heat through the construction 
during the fire endurance test shall not have been such 
as to raise the average temperature of the thermocou- 
ples on its unexposed surface more than 150°F (139°C) 
above its initial temperature. 


3. Structural failure, deflection or sagging of the structural 
elements of the test specimen or any portion of the 
structural elements in excess of 12 inches (305 mm) 
shall be judged as the end of the fire endurance period. 


4. For assemblies employing steel structural members, 
including decks designed as structural diaphragms the 
transmission of heat through the protection during the 
period of fire endurance for which classification is 
desired does not raise the temperature at any location 
on the member above 1200°F (649°C), nor the average 
of the thermocouples at any section above 1000°F 
(538°C). 


5. For assemblies employing multiple open web steel 
joists [spaced less than 48 inches (1219 mm) on cen- 
ter], the transmission of heat through the protection 
during the period of fire endurance for which classifica- 
tion is desired does not raise the average of all thermo- 
couples in all joists above 1000°F (538°C). 


6. For assemblies employing concrete structural members, 
the transmission of heat through the cover to the steel 
during the period for which classification is desired 
does not raise the average temperature of the thermo- 
couples at any section on the steel above 800°F (426°C) 
for cold drawn prestressing steel or 1000°F (538°C) for 
reinforcing steel. 


(e) Reports of results. The fire endurance shall be 
reported for the floor or roof assembly as tested, and a differ- 
ent fire endurance classification from that of the assembly for 
structural members shall not be recorded without reference to 
Section 12-7-110 (f) and (g). 


(f) Alternate classification procedure for loaded struc- 
tural frame members. Fire endurance classifications may be 
developed for structural frame members tested as part of a 
floor or roof assembly as described in Section 12-7-110 (a) 
through (c) using the conditions of acceptance described in 
Section 12-7-110 (g). The fire endurance classification so 
derived shall be applicable to the structural frame member 
when used with any floor or roof construction which has a 
comparable or greater thermal capacity for heat dissipation 
from the beam, and equal or greater compressive strength 
than the floor or roof with which it was tested. The fire-resis- 
tance classification developed by this method shall not be 
applicable to sizes of structural frame members smaller than 
those tested. 
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(g) Structural frame members, conditions of acceptance. 


1. The construction shall have sustained the applied 
load during the fire endurance test for a period equal 
to that for which classification is desired. 


2. For assemblies employing solid steel beams the 
transmission of heat through the protection during 
the period of fire endurance for which classification 
is desired does not raise the temperature at any loca- 
tion on the member above 1200°F (649°C), nor the 
average temperature recorded by four thermocou- 
ples at any section above 1000°F (538°C). 


3. For assemblies employing open-web steel joists or 

* steel trusses spaced 4 feet (1219 mm) or more on 
centers, the transmission of heat through the protec- 
tion on the steel joists or trusses during the period of 
fire endurance for which classification is desired 
does not raise the average temperature of all joists or 
truss thermocouples above 1000°F (538°C). 


4, For assemblies employing concrete structural mem- 
bers the transmission of heat through the cover to 
the steel during the period for which classification is 
desired does not raise the average temperature of the 
thermocouples at any section on the steel above 
800°F (426°C) for cold drawn prestressing steel or 
1000°F (538°C) for reinforcing steel. 


TESTS OF LOADED RESTRAINED 
STRUCTURAL FRAME MEMBERS 


Sec. 12-7-111. 


(a) Application. An individual classification of a structural 
frame member (beams, girders, joists, etc.) may be developed 
by this test procedure. The structural frame member may be 
tested with a representative floor or roof section; and the fire 
endurance classification so derived shall be applicable to the 
structural frame member when used with any floor or roof con- 
struction which has a comparable or greater thermal capacity 
for heat dissipation from the beam than the floor or roof with 
which it was tested. The fire endurance classification devel- 
oped by this method shall not be applicable to sizes of struc- 
tural frame members smaller than those tested. 


(b) Size and construction of specimen. The structural 
frame member shall be such as to provide a test specimen that 
is representative of the design, materials and workmanship 
for which classification is desired. Any protection shall be 
applied according to the methods of acceptable field practice. 
The length of the structural frame member exposed to the fire 
shall be not less than 12 feet (3657 mm), and the member 
shall be tested in a horizontal position. Specimens represent- 
ing forms of construction in which restraint due to thermal 
expansion occurs shall be supported by a restraining frame in 
such a manner that comparable restraint shall occur during 
the test. A section of a representative floor or roof construc- 
tion not less than 5 feet (1524 mm) wide, symmetrically 
located with reference to the structural frame member and 
extending its full length may be included in the test assembly 
and exposed to fire from below. The floor or roof construc- 
tion shall not be supported or restrained along its span length 
or ends. 
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(c) Furnace. The fire testing furnace, its arrangement and 
control during fire tests shall conform to SFM 12-7-3, Fire 
Testing Furnaces, Section 12-7-301, for the Horizontal 
Large-scale Floor Furnace, or the Horizontal Large-scale 
Beam Furnace. 


(d) Loading. Throughout the fire endurance test, a super- 
imposed load shall be applied to the test specimen. This load, 
together with the weight of the specimen, shall be as nearly as 
practicable the maximum theoretical dead and live loads per- 
mitted by nationally recognized design standards. 


(e) Temperature measurements. The temperature of 
the steel in structural members shall be measured by ther- 
mocouples at three or more sections spaced along the length 
of the members with one section located at the mid-span, 
except that in cases where the cover thickness is not uni- 
form along the structural frame member length at least one 
of these sections shall include the point of minimum cover. 
For solid steel beams there shall be four thermocouples at 
each section: one shall be located at the center on the 
exposed face of the bottom flange: one on the edge of the 
bottom flange, one on the web at the center and one on the 
bottom of the top flange. For open-web steel joists there 
shall be four thermocouples at each section: two on the bot- 
tom of the lower chord, one at the middle of the web and 
one on the bottom of the top chord. For trusses there shall be 
not less than four thermocouples at each section: one on the 
bottom of the top chord, one at the middle of the nearest 
diagonal or vertical member and two on the bottom of the 
lower chord. For reinforced or prestressed concrete struc- 
tural members, thermocouples shall be located on each of 
the tension reinforcing elements, unless there are more than 
eight such elements, in which case thermocouples shall be 
placed on eight elements selected in such a manner as to 
obtain representative temperature on all the elements. 


(f) Conditions of acceptance. In deriving a structural frame 
member classification, the following conditions shall be met: 


1. The structural frame member shall have sustained 
the applied load during the fire endurance test for a 
period at least equal to that for which classification 
is desired. 


2. For structural steel members, the. transmission of 
heat through the protection during the period of fire 
endurance for which classification is desired does 
not raise the temperature of the thermocouple at any 
location on the structural steel member above 
1200°F (649°C) nor the average of the thermocou- 
ples at any section above 1000°F (538°C). 


3. For concrete beams, the transmission of heat through 
the cover to the steel during the period of fire endur- 
ance for which classification is desired does not raise 
the average temperature of the thermocouples at any 
section on the steel above 800°F (426°C) for cold 
drawn prestressing steel or 1000°F (538°C) for rein- 
forcing steel. 


Sec. 12-7-112. 
(a) Application. Where the size and construction of the 
sample, or the loading specified in Sections 12-7-110 (a) and 


(b) is not feasible by design or dimensions, this alternate test 
procedure may be used to evaluate the protection for steel 
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beams, girders and trusses without application of design load, 
provided that the protection is not required by design to func- 
tion structurally in resisting applied loads. The furnace and its 
control during fire tests shall conform to SFM 12-7-3, Fire 
Testing Furnaces, Section 12-7-301, for the Horizontal 
Small-scale Beam Furnace, the Horizontal Large-scale Beam 
Furnace or the Horizontal Large-scale Floor Furnace. 


(b) Size and character of sample. 


1. The size of the steel beam, girder or truss shall be 
such as to provide a test specimen that is representa- 
tive of the design, materials and workmanship for 
which classification is desired. The protection shall 
be applied according to the methods of acceptable 
field practice, and the projection below the ceiling, 
if any, shall be representative of the conditions of 
intended use. The length of the beam, girder or truss 
exposed to the fire shall be not less than 7 feet (2133 
mm), and the member shall be tested in a horizontal 
position. A section of a representative floor or roof 
construction not less than 5 feet (1524 mm) wide, 
symmetrically located with reference to the beam, 
girder or truss and extending its full length, may be 
included in the test assembly and exposed to fire 
from below. 


The rating of performance shall not be applicable 
to sizes of solid structural members or elements of 
built-up structural members, such as trusses, smaller 
than those tested. 


2. The applied protection shall be restrained against 
longitudinal expansion greater than that of the steel 
beam, girder or truss by rigid steel plates or rein- 
forced concrete attached to the ends of the member 
before the protection is applied. The ends of the 
member, including the means for restraint, shall be 
given sufficient thermal insulation to prevent appre- 
ciable direct heat transfer from the furnace to the 
unexposed ends of the member or from the ends of 
the member to the outside of the furnace. 


(c) Temperature measurement. The temperature of the 
steel in the beam, girder or truss shall be measured with not 
less than four thermocouples at each of not less than three 
sections equally spaced along the length of the beam, girder 
or truss, symmetrically disposed and not nearer than 2 feet 
(609 mm) from the inside face of the walls of the furnace. 
The thermocouples at each section shall be symmetrically 
placed so as to measure significant temperatures of all com- 
ponent elements of the steel section. 


(d) Conditions of acceptance. The test shall be regarded 
as successful if the transmission of heat through the protec- 
tion during the period of fire exposure for which classifica- 
tion is desired does not raise the average (arithmetical) 
temperature of the thermocouples at one of the sections above 
100°F (38°C), or does not raise the temperature above 
1200°F (649°C) at any one of the measured points. The fire- 
resistance classification so derived shall be applicable to the 
beam, girder or truss when used with any floor or roof con- 
struction which has an equal or greater thermal capacity for 
heat dissipation from the beam than the floor or roof with 
which it was tested. 
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TESTS OF CEILING CONSTRUCTIONS 
Sec. 12-7-113. 


(a) Application. This test procedure is to be used for clas- 
sification of ceilings that are not an integral part of a floor 
construction and where 36 inches (914 mm) or more space is 
provided above the top of the joists or beams supporting and 
protected by the ceiling. ; 


(b) Size of sample. The area exposed to fire shall be not 
less than 180 square feet (16.7 m*), with neither dimension 
less than 12 feet (3657 mm), and the ceiling surface at its 
edges shall be in contact with the test furnace structure. 


(c) Test construction and enclosure. The test ceiling 
construction shall include all structural members and details 
including hangers, if any, but not walkways. Above the ceil- 
ing during the test, there shall be provided a tight flat-topped 
enclosure, the underside of the covering material of which 
shall be 36 inches (914 mm) above the top of the joists or 
beams supporting and protected by the ceiling. The top of the 
enclosure shall be made of cement-asbestos board '/, inch (6 
mm) in thickness under asbestos millboard '/, inch (13 mm) 
in thickness, and the side walls of 8-inch (203 mm) common 
brick, or it shall be of a construction having equivalent heat 
conductivity and heat capacity. Where use of the ceiling 
under a combustible construction is contemplated, at least 
five 15-inch (381 mm) square panels of 1-inch (25 mm) pine 
boards shall be attached to the underside of the top of the 
enclosure. The temperatures on the bottom surface of these 
panels shall be measured. 


(d) Conditions of acceptance. The test shall be regarded 
as successful if the following conditions are met: 


1. The ceiling shall have withstood the fire endurance test 
without the passage of flame or ignition of combustible 
members or materials forming part of the construction 
above the ceilings as evidenced by glow or flame. 


2. Transmission of heat through the ceiling during the fire 
endurance test shall not have been such as to raise the 
average temperature above the test ceiling more than 
indicated in Items A, B and C. The limiting tempera- 
tures shall be the average of those taken at not less than 
five points, one of which shall be approximately at the 
center, and four at approximately the centers of the 
quarter sections. 


A. With combustible supports or other combustible 
material in contact with the ceiling, the tempera- 
ture increase at the points of contact shall not 
exceed 250° (121 GC): 


B. With combustible supports or other combustible 
material not in contact with the ceiling, the tem- 
perature increase on the surface of any combusti- 
ble members, pine panels, or combustible 
material adjacent to the ceiling shall not exceed 
250°F (121°C). The temperature on the exposed 
surface of combustible members not in contact 
with the ceiling shall be measured under a sheet 
of mica approximately 0.002 inch (0.05 mm) in 
thickness. 


C. With no combustible material above the ceiling 
construction, the average temperature measured 
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on the lower surface of the main structural sup- 
porting members (beams or slabs) shall not 
exceed 1200°F (649°C) and the average tempera- 
ture of the top and bottom of the beams, when 
used, shall not exceed 1000°F (538°C). 


TESTS OF PROTECTION FOR COMBUSTIBLE 
FRAMING, OR FOR COMBUSTIBLE FACINGS 
ON THE UNEXPOSED SIDE OF WALLS, 
PARTITIONS AND FLOORS 


Sec. 12-7-114. 


(a) Character of sample. Test panels carrying wall, parti- 
tion or floor protection shall be finished with the protections 
which are the subject of the test, except that where the finish 
on the unexposed side is not the subject of the test and is not 
specifically indicated, the testing laboratory shall apply a fin- 
ish judged suitable for the purpose. In case a floor construc- 
tion, as installed for actual use, is to have no finish on the 
unexposed side, it shall be so tested. 


(b) Size of sample. The area exposed to fire shall be, for 
tests of wall and partition protection, not less than 100 square 
feet (9.3 m’) with neither dimension less than 9 feet (2743 
mm); for tests of floor protection, not less than 180 square 
feet (16.7 m’) with neither dimension less than 12 feet (3657 
mm). 


(c) Conditions of acceptance. The test shall be regarded 
as successful if the following conditions are met: 


1. The protection shall have withstood the fire endurance 
test, without ignition of the materials protected, for a 
period equal to that for which classification is desired. 


2. Transmission of heat through the protection during the 
fire endurance test shall not have been such as to raise 
the temperatures at its contact with the protected struc- 
tural members or facings of the test panel more than 
250°F (130°C) above the initial temperatures at these 
points, except that for members closely embedded on 
three sides in masonry, concrete or similar noncombus- 
tible materials the permissible temperature rise may be 
325°F (181°C). 


STANDARD FIRE ENDURANCE 
TEST REPORT FORM 


Sec. 12-7-115. Reports of fire endurance tests specified in 
Section 12-7-103 shall include all data and in the form pre- 
scribed in this section. 


(a) Cover page. Cover page shall include: Laboratory, 
Laboratory Project Number, Sponsor and Date Tested. 


(b) Title page. Title page shall include: Table of Contents, 
Summary of Construction and Fire Endurance Time. The sig- 
nature of the fire-protection engineer responsible for the con- 
duct of the test may be on the title page or at the conclusion of 
the report. 


(c) Test facility. A complete description and details of the 
furnace and recording equipment shall be provided. This may 
be in an appendix to the report. 


1. Describe details of end conditions (wedges, bearing, 
means to prevent rotation), describe details of the 
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restraining frame, degree of restraint or reactive forces 
opposing expansion and the method used to provide 
this restraint. 


2. If construction is tested under load, indicate how load is 
applied and controlled (include loading diagram). 


3. If construction is tested as nonload bearing indicate 
whether frame is rigid or moves in test. 


(d) Description of materials. Type, size, class, strength, 
densities, trade name and any additional data necessary to 
fully define and identify materials. The testing laboratory 
shall indicate whether materials meet ASTM standards by 
markings, or by statement of sponsor, or by physical or chem- 
ical test by the testing laboratory. The sponsor shall authorize 
the testing laboratory to provide all data to the enforcing 
agency as may be necessary for evaluation. 


(e) Description of test assembly. 


1. Give size of test specimen including dimensions of 
all parts. 


2. Give details of structural design, including safety 
factor of all structural members in the test assembly. 


3. Include plan, elevation, principal cross section, plus 
other sections as needed for clarity. Detailed draw- 
ing of complete assembly. 


4, Give details of attachment of test panel in frame. 


5. Give location of thermocouples, deflection points 
and other items for test. 


6. Describe general ambient conditions at: 
A. Time of construction; 
B. During curing (time from construction to test); and 
C. Time of test. 


7. Record air movement across unexposed face of test 
specimen. 


8. Report relative humidity in specimen. 
(f) Description of test. 


1. Except as provided in Section 12-7-102 (d), report 
temperatures at beginning and every 5 minutes. If 
charts are included in report, clearly indicate time 
and Fahrenheit temperature: 


A. In furnace space. 
B. On unexposed face for each thermocouple. 


C. On protected framing members as stipulated in 
test method. In combustible assemblies indicate 
temperatures on framing back of protection, sof- 
fit of joists or other framing members. 


D. On request of the enforcement agency, furnish 
the temperatures in the plenum at mid-depth of 
ceiling-floor assemblies and underside of floor. 


2. Report deflections every 5 minutes for first 15 minutes 
and last hour of test. Every 10 minutes in between. 


3. Report appearance of exposed face: 
A. Every 15 minutes; 
B. At any noticeable development, give details and 
time, i.e., cracks, buckling, twisting, expansion of 
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supports, flaming, smoke, loss of material, etc.; 
and 


C. At end of test include amount of drop out, condi- 
tion of fasteners, sag, etc. 


4, Report appearance of the unexposed face: 


A. Every 15 minutes; 


B. At any noticeable development including crack- 
ing, smoking, buckling, giving details and time; 
and 


C. At end of test. 
5. Report time of failure by: 
A. Temperature rise; 
B. Failure to carry load; and 
C. Passage of flame-heat-smoke. 


6. If hose stream is required, repeat necessary parts of 
Items 3 and 5. If failure occurs in hose stream test, 
describe. 


(g) Comments by testing engineer. 


1. Included shall be a statement concerning construc- 
tion being representative of field construction. If 
construction does not represent typical field con- 
struction, all deviations shall be noted. 


2. If construction is unsymmetrical, clearly indicate 
face exposed to fire. 


3. Fire test. 


(h) Summary of results. Shall include: 


1. Endurance time. 
2. Nature of failure. 
3. Hose stream results. 


(i) Pictures. Pictures shall be provided as necessary to 
clarify and show what cannot be covered in the report. Pic- 
tures shall include: 


Lh 
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Assembly in construction with closeups of details sup- 
plementing the report. 


. Exposed face prior to test. 

. Unexposed face at start of endurance test. 

. Unexposed face at end of fire endurance test. 
. Exposed face at end of fire endurance test. | 


. If hose stream test is required, repeat Items 1 through 5. 


TABLE SFM 12-7-1A 
CONDITIONS FOR HOSE STREAM TEST 


DURATION OF 
APPLICATION, 
MINUTES PER 
100 SQUARE 
FEET OF 
EXPOSED AREA 


WATER 
PRESSURE AT 
BASE OF NOZZLE 
(POUNDS PER 
SQUARE INCH) 


For SI: 1 square foot = 92 903 mm? 
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Reserved 
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CHAPTER 12-7-3 
FIRE-RESISTIVE STANDARDS 


FIRE TESTING FURNACES 
STANDARD 12-7-3 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-7-300. This standard sets forth the general require- 
ments for the design and control of fire testing furnaces 
intended for fire exposure testing and assignment of fire 
endurance ratings of building materials, assemblies of build- 
ing materials, equipment and devices. 


Furnace design and dimensions 


Sec, 12-7-301. Furnaces shall consist of a furnace chamber 
and an insulated specimen frame. The furnace chamber walls 
and floor shall consist of insulating fire brick or equivalent 
heat-reflective materials. Furnace dimensions shall be not 
less than shown in the following: 


(a) Vertical large-scale wall furnace. The furnace expo- 
sure panel or door shall consist of an insulated steel restrain- 
ing frame having an available opening for the test sample of 
not less than 200 square feet (18.6 m’) in area with neither 
dimension less than 9 feet (2743 mm). 


(b) Vertical half-scale wall furnace. The furnace expo- 
sure panel or door shall consist of an insulated steel restrain- 
ing frame having an available opening of not less than 50 
square feet (4.6 m’) for the test sample. Neither dimension of 
the furnace opening shall be less than 7 feet (2133 mm). 


(c) Horizontal large-scale floor furnace. The furnace 
exposure panel shall consist of an insulated steel restraining 
frame having an available opening of not less than 180 square 
feet (16.7 m7’) for the test sample. Neither dimension of the 
furnace opening shall be less than 12 feet (3657 mm). 


(d) Horizontal small-scale furnace. The furnace expo- 
sure panel shall consist of an insulated frame having an avail- 
able opening of not less than 35 square feet (3 m’) for the test 
sample. Neither dimension of the furnace opening shall be 
less than 5 feet (1524 mm). 


(e) Horizontal large-scale beam furnace. The furnace 
exposure panel shall consist of an insulated steel restraining 
frame having an available opening of not less than 180 square 
feet (16.7 m’) for the test sample. Neither dimension of the 
furnace opening shall be less than 5 feet (1524 mm). 


(f) Horizontal small-scale beam furnace. The furnace 
exposure panel for the “Alternate Test of Protection for 
Structural Steel Beams, Girders and Trusses” shall consist of 
an insulated steel frame having an available opening of not 
less than 35 square feet (3 m7) for the test sample. Neither 
dimension of the furnace opening shall be less than 5 feet 
(1524 mm). 


(g) Column furnace. The column furnace shall be of such 
dimensions as to provide an opening for column sections not 
less than 8 feet (2438 mm) in clear length. 
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(h) Protection of equipment and test specimen. The test- 
ing furnaces, equipment and test specimen undergoing the 
fire test shall be protected from any condition of wind or 
weather, that might lead to abnormal results. The ambient air 
temperature of the testing room at the beginning of the test 
shall be within the range of 50°F to 90°F (10°C to 32°C), 
Velocity of air across the unexposed face of the test specimen 
shall not exceed 4.4 feet per second, as determined by an ane- 
mometer placed at right angles to the unexposed surface, 
measured before or during the test. If mechanical ventilation 
is employed during the test, an airstream shall not be directed 
across the surface of the specimen. 


BURNERS AND FUEL 
Sec. 12-7-302. 
(a) Burners. 


1. In vertical furnaces, burners shall be placed in the 
back wall of the furnace. The location of the burners 
and provisions for combustion air shall be such as to 
provide an even flame exposure to the entire 
exposed face of the test specimen. Combustion air 
openings shall be provided in such a manner as to 
normally prevent induction of combustion air 
through any opening in the test specimen. 


2. In horizontal furnaces, burners shall be placed in the 
floor or side walls. Burrs and the provisions for 
combustion air shall be so arranged as to provide a 
uniform exposure to the entire exposed face of the 
test specimen. 


3. In column furnaces, burners shall be placed in the 
four walls to provide an even luminous flame expo- 
sure to all sides of the test sample. 


(b) Fuel. Furnaces shall be supplied with natural, manu- 
factured or bottled gas. 


TIME-TEMPERATURE CURVE 


Sec. 12-7-303. The conduct of fire tests of materials, assem- 
blies, methods of construction, equipment and devices shall 
be controlled to conform to the applicable portion of the stan- 
dard time-temperature curve shown in Figure 12-7-3-1. The 
points on the curve that determine its character are: 


(REO hed SA CCT 6) RE at 5 minutes 
13009 Ry (7042 O cores iets writs a3 at 10 minutes 
ES0D°F (B48 OSH eh, 22, at 30 minutes 
LAS ONG! PM da tht RAR ER at 1 hour 
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LTOZPR OTR Cas eee eh oe at 1'/, hours 
PASO, LOLOCC Yc creeuee aati, ee at 2 hours 
LO 2SP Et FOS2°C ys eaves entaces at 3 hours 
ZOO0 He (1 003"C) oa tare eee, at 4 hours 


For a closer definition of the time-temperature curve, see 
Table 12-7-3A. 


FURNACE CONTROL 
Sec, 12-7-304. 
(a) Thermocouples. 


1. Furnace thermocouples shall be protected by sealed 
porcelain tubes having */,-inch (19 mm) outside diame- 
ter and '/,-inch (3 mm) wall thickness, or as an alter- 
nate, in the case of base-metal thermocouples, shall be 
protected by '/,-inch (13 mm) wrought steel or wrought 
iron pipe of standard weight or equivalent protection of 
approved type. The exposed length of the pyrometer 
tube and thermocouple in the furnace chamber shall be 
not less than 12 inches (305 mm). 


2. In the large-scale horizontal floor and vertical wall fur- 
naces, the temperature of the fire test exposure shall be 
deemed to be the average temperature obtained from 
the readings of not less than nine thermocouples sym- 
metrically disposed and distributed to show the tem- 
perature near all parts of the test specimen. In the 
vertical half scale and horizontal small-scale furnaces, 
the number of thermocouples shall be proportioned to 
those of the large-scale furnaces, but shall in no case be 
less than four thermocouples. 


3. In the column furnace, the temperature of the fire test 
exposure shall be deemed to be the average temperature 
obtained from the readings of not less than eight ther- 
mocouples symmetrically disposed at two levels to 
show the temperature near all parts of the test speci- 
men. The two levels shall be located approximately 2 
feet (609 mm) from the top and bottom of an 8-foot 
(2438 mm) clear height furnace. 


4. In the vertical wall furnaces, the junction of the thermo- 
couples shall be placed 6 inches (152 mm) from the 
exposed face of the test specimen at the beginning of 
the test. The junction of the thermocouples shall, during 
the fire test and as a result of deflection, be maintained 
at 6 inches (152 mm) from the exposed face of the test 
specimen. 


5. In horizontal beam, floor and roof furnaces having a 
furnace chamber not less than 180 square feet (16.7 m’) 
in area, the junction of the thermocouples shall be 12 
inches (305 mm) from the exposed face of the test spec- 
imen at the beginning of the test, and shall not touch the 
test specimen during the test as a result of its deflection. 


6. In horizontal beam, floor and roof furnaces having a 
furnace chamber less than 180 square feet (16.7 m’) in 
area, the junction of the thermocouples shall be placed 
6 inches (152 mm) from the exposed face of the test 
specimen at the beginning of the test and, during the 
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test, shall not touch the test specimen as a result of its e 


deflection. 


(b) Temperature recording. The furnace temperatures 
shall be read at intervals not exceeding 5 minutes during the 
first 2 hours, and thereafter the intervals may be increased to 
not more than 10 minutes. 


(c) Furnace control accuracy. The accuracy of the fur- 
nace control shall be such that the area under the time-tem- 
perature curve, obtained by averaging the results from the 
thermocouple readings, is within 10 percent of the corre- 
sponding area under the standard time-temperature curve for 
fire tests of 1 hour or less duration, within 7.5 percent for 
those over 1 hour and not more than 2 hours, and within 5 
percent for tests exceeding 2 hours in duration. Individual 
thermocouple readings shall not exceed or fall below the 
standard time-temperature curve by more than 15 percent. 


(d) Furnace correction. When the indicated resistance 
period is '/, hour or over, determined by the average or maxi- 
mum temperature rise on the unexposed surface or within the 
test sample, or by failure under load, a correction shall be 
applied for variation of the furnace exposure from that pre- 
scribed, where it will affect the classification, by multiplying 
the indicated period by two-thirds of the difference in area 
between the curve of average furnace temperature and the 
standard curve for the first three-fourths of the period and 
dividing the product by the area between the standard curve 
and a base line of 60°F (20°C) for the same part of the indi- 
cated period, the latter area increased by 54 Fahr-hour or 30 
Cent-hour (3240 Fahr-minutes or 1800 Cent-minutes) to 
compensate for the thermal lag of the furnace thermocouples 
during the first part of the test. For fire exposure in the test 
higher than standard, the indicated resistance period shall be 
increased by the amount of the correction and be similarly 
decreased for fire exposure below standard. 


Note: The correction can be expressed by the following 
formula: 


c = 21(A=AS) 
3(AS+L) 


C = correction in the same units as 1 


il 


indicated fire endurance period 


A = area under the curve of indicated average furnace 
temperature for the first three-fourths of the 
indicated period 


AS = area under the standard furnace curve for the same 
part of the indicated period 


L = lag correction in the same units as A and AS (54 
Fahr-hour or 30 Cent-hour (3240 Fahr-minutes or 
1800 Cent-minutes) 


(e) Furnace pressure. The pressure in the furnace cham- 
ber during the fire test shall be maintained as nearly equal to 
atmospheric pressure as possible. Horizontal furnaces may be 
operated at a slight negative pressure sufficient to reduce 
haze permitting visual observation. Furnace stacks shall be 
equipped with dampers to facilitate maintenance of furnace 
pressure. 
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CORRELATION 


Sec. 12-7-305. Tests of specific assemblies of materials shall 
be conducted for correlation (or correlation factor) of furnace 
exposure by comparison with tests of identical assemblies 
and materials conducted in furnaces of “Approved Listing 
Agencies” which furnaces are deemed as conforming to the 
design and operating requirements of this standard. 


Correlation tests of wall furnaces shall include tests of two 
assemblies, one combustible and one noncombustible. 


Correlation tests of horizontal furnaces dependent on 
intended test specimens shall include at least one test for each 
type of assembly such as combustible ceiling-floor assembly, 
noncombustible assembly having a high thermal capacity 
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floor for heat dissipation, noncombustible assembly having 
an insulating concrete floor or other type of design. 


Comparison of test results shall provide evidence of equiv- 
alent exposure based on transmitted temperatures on the 
unexposed side, on structural framing members, on the 
underside of floor or roof decks, and in the plenum space. 


TABLE 12-7-3A 
STANDARD TIME-TEMPERATURE CURVE FOR CONTROL OF FIRE TESTS 


AREA ABOVE 68°F BASE AREA ABOVE 20°C BASE 


TEMPERATURE 


(continued) 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


25 


FIRE-RESISTIVE STANDARDS 


TABLE 12-7-3A—continued 
STANDARD TIME-TEMPERATURE CURVE FOR CONTROL OF FIRE TESTS 


AREA ABOVE 68°F BASE AREA ABOVE 20°C BASE 


TEMPERATURE 
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For SI: °C = [(°F) — 32)/1.8. 
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FIGURE 12-7-3-1—TIME-TEMPERATURE CURVE 
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CHAPTER 12-7-4 
FIRE-RESISTIVE STANDARDS 


FIRE DOOR ASSEMBLY TESTS 
STANDARD 12-7-4 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-7-400. 


(a) Application. These methods of fire tests are applicable 
to door assemblies of various materials and types of construc- 
tion for use in wall openings to retard the passage of fire 
(flame, heat and smoke). 


(b) Performance. Tests made in conformity with these 
test methods will register performance during the test expo- 
sure, but such tests shall not be construed as determining suit- 
ability for use after exposure to fire. 


(c) Suitability of assemblies. It is the intent that tests 
made in conformity with these test methods will develop data 
to enable enforcing agencies to determine the suitability of 
door assemblies for use in locations where fire resistance of a 
specified duration is required. 


FIRE TESTING FURNACES AND CONTROL 
Sec. 12-7-401. 


(a) Furnaces. Fire testing furnaces and their control shall 
conform to SFM 12-7-3, Fire Testing Furnaces, Section 12-7- 
301 (a), Vertical Large-scale Wall Furnaces. 


(b) Half scale. If the proposed conditions of use limit the 
construction to smaller dimensions, and for the evaluation of 
hardware intended for use on doors not exceeding 4 feet 
(1219 mm) in width by 7 feet 2 inches (2184 mm) in height, 
fire testing furnaces conforming to Section 12-7-301 (b), Ver- 
tical Half-scale Wall Furnace, may be utilized. Constructions 
and hardware for ceiling access doors intended for use in fire- 
endurance rated ceiling-floor assemblies shall be tested in 
furnaces conforming to SFM 12-7-3, Section 12-7-301 (b), 
(d) or (f). 


UNEXPOSED SURFACE TEMPERATURES 
Sec. 12-7-402. 


(a) Temperatures recorded. The unexposed surface tem- 
peratures of all fire door assemblies shall be recorded. The 
unexposed surface temperature shall be determined in the 
manner specified in Sections 12-7-402 (b), (c) and (d). 


(b) Surface temperature locations. Unexposed surface 
temperatures shall be taken at not less than three points, with 
at least one thermocouple in each 16 square foot (1.5 m7’) area 
of the door(s). Thermocouples shall not be located over rein- 
forcements extending through the door, over glass panels or 
nearer than 12 inches (305 mm) from the edge of the door. 
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(c) Thermocouples. Unexposed surface temperatures 
shall be measured with thermocouples placed under flexible, 
oven-dry, felted asbestos pads of the following approximate 
dimensions and weight: 6 inches square (3871 mm’), 0.40 
inch (10 mm) in thickness, and weighing 0.026 pound. The 
pads shall be held firmly against the surface of the door(s) 
and shall fit closely about the thermocouples without break- 
ing. The thermocouple leads shall be immersed under the pad 
for distance of not less than 3'/, inches (88.9 mm), with the 
hot junction under the center of the pad. The thermocouple 
leads under the pads shall be not heavier than No. 18 B.&S. 
gage [0.04 inch (1 mm)] and shall be electrically insulated 
with heat-resistant and moisture-resistant coatings. 


(d) Recording interval. Unexposed surface temperatures 
shall be read at the same intervals as used for the furnace tem- 
peratures, Section 12-7-304 (b). 


TEST ASSEMBLIES 
Sec. 12-7-403. 
(a) Construction and size. 


1. The construction and size of the test fire door assem- 
bly, consisting of single doors, doors in pairs, spe- 
cial purpose doors (such as Dutch doors, double 
egress doors, etc.) or multisection doors shall be rep- 
resentative of that for which classification or rating 
is desired. The materials and construction of the 
door and frame, and the details of the installation, 
hardware, hangers, guides, trim, finish and clearance 
or lap shall be recorded to ensure positive identifica- 
tion or duplication in all respects. 


2. A floor structure shall be provided as part of the 
opening to be protected, except where such floor 
interferes with the operation of the door. The floor 
segment shall be of noncombustible material and 
shall project into the furnace approximately twice 
the thickness of the test door. 


(b) Mounting of doors for test purposes. 


1. Swinging doors shall be mounted so as to open into 
the furnace chamber, except doors in pairs swinging 
in opposite directions shall be mounted so as to have 
one door leaf open into and one door leaf open away 
from the furnace chamber. 


2. Sliding and rolling doors, except passenger elevator 
shaft doors, shall be mounted on the exposed side of 
the opening in the wall closing the furnace chamber. 
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3. Passenger elevator shaft doors shall be mounted on 
the unexposed side of the opening in the wall clos- 
ing the furnace chamber. 


CONDUCT OF TESTS © 
Sec. 12-7-404. 


(a) Time of testing. Masonry settings shall be allowed to 


4. Access-type door and chute-type door and frame dry at least 3 days before tests are made. 


assemblies shall be mounted so as to have one 
assembly open into the furnace chamber and another 
assembly open away from the furnace chamber. 


(b) Fire endurance test. 
1. The pressure in the furnace chamber shall be main- 


Ceiling access doors and frame assemblies shall be 
mounted in a representative ceiling with the room 
side of the access door opening into the furnace 
chamber. 


. Dumbwaiter and service counter door and frame 


assemblies shall be mounted on the exposed side of 
the opening in the wall. 


. Door frames shall be evaluated when mounted so as 


to have the doors open either away from or into the 
furnace chamber at the discretion of the enforcing 
agency to obtain representative information on the 
performance of the construction under test. 


. Surface-mounted hardware (fire exit devices) for use 


on fire doors shall be evaluated by being installed on 
one door assembly swinging into the furnace cham- 
ber and another door assembly swinging away from 
the furnace chamber. 


. The mounting of all doors shall be such that they fit 


snugly within the frame, against the wall surfaces, or 
in guides, but such mounting shall not prevent free 
and easy operation of the test door. 


. Clearances for swinging doors shall be [with a 


minus '/,¢-inch (1.6 mm) tolerance] as follows: Ze 
inch (3.2 mm) along the meeting edge of doors in 
pairs, */, inch (9.5 mm) at the bottom edge of single 
swing doors and '/, inch (6.35 mm) at the bottom 
edge of a pair of doors. 


tained as nearly equal to the atmospheric pressure as 
possible. 


. The test shall be continued until the exposure period 


of the desired classification or rating is reached, 
unless the conditions of acceptance set forth in the 
appropriate paragraphs are exceeded in a shorter 
period. 


(c) Hose stream test. 
1. Immediately following the fire endurance test, the 


test assembly shall be subjected to the impact, ero- 
sion and cooling effects of a hose stream directed 
first at the middle and then at all parts of the 
exposed surface, changes in direction being made 
slowly. 


. The hose stream shall be delivered through a 2'/,- 


inch (63.5 mm) hose discharging through a 
national standard play-pipe of corresponding size 
equipped with a 1'/,-inch (22 mm) discharge tip 
of the standard-taper smooth-bore pattern without 
shoulder at the orifice. The water pressure at the 
base of the nozzle and duration of the application 
in seconds per square feet of exposed area shall be 
as given in Table 12-7-4A. 


. The tip of the nozzle shall be located 20 feet (6096 


mm) from and on a line normal to the center of the 
test door. If impossible to be so located, the nozzle 
may be on a line deviating not more than 30 
degrees from the line normal to the center of the 


10, Clearances for horizontal sliding doors not mounted : 
within guides [with a minus '/-inch (3.2 mm) toler- “ie vty aes ig sap a ree tee the 
ance] shall be as follows: '/, inch (13 mm) between be Alden 7 mat rod nis ( ae Ke oy 
door and wall surfaces, */, inch (9.5 mm) between po i ee be a saa eae ee ct 
door and floor structure and 1 inch (6.35 mm) degrees of deviation from the normal. 
between the meeting edges of center parting doors. A TABLE 12-7-4A 
minimum lap of 4 inches (102 mm) of the door over HOSE STREAM TEST 

i i, wall opening at pas ge top shall be Pa aa i wirinbrilecune DURATION OF 

. Clearances for vertical sliding doors moving within DESIRED RATING AT BASE OF SECONDS PER 


guides [with a minus '/,-inch (3.2 mm) tolerance] 
shall be as follows: '/, inch (13 mm) between door 
and wall surfaces along the top and/or bottom door 


NOZZLE, POUNDS 


PER SQUARE INCH | SQUARE FOOT 


EXPOSED AREA 


1'/, hours and over if 


edges with guides mounted directly to the wall sur- 
face, and */,, inch (4.8 mm) between meeting edges 
of biparting doors or */,, inch (4.8 mm) between 
door and floor structure or sill. 


less than 3 hours 


1 hour and over if less 
we than 1'/, hours 
12. Clearances for passenger elevator sliding doors 


[with a minus /,-inch (3.2 mm) tolerance] shall be 
as follows: */, inch (9.5 mm) between door and 
wall surfaces and ch inch (9.5 mm) between multi- 
section door panels. Multisection door panels shall 
overlap */, inch (19 mm). Door panels shall lap the 
wall opening Pty inch (19 mm) at the sides and top. 


30 2022 CALIFORNIA REFERENCED STANDARDS CODE 


REPORT 
) Sec. 12-7-405. 


1, The report shall record the construction and mounting 


details of the door(s) as provided in Section 12-7-403. 
Drawings and photographs of construction and mount- 
ing details shall be provided. 


. The results shall be reported in accordance with the 


performance in tests prescribed in these test methods. 
The report shall show the performance under the 
desired exposure period chosen from the following: 20 
minutes, 30 minutes, 45 minutes, | hour, 1'/, hours or 3 
hours. The report shall include the temperature mea- 
surements of the furnace, and if determined, of the 
unexposed side of the test assembly. It shall also con- 
tain a record of all observations having a bearing on the 
performance of the test assembly. 


CONDITIONS OF ACCEPTANCE 


Sec. 12-7-406. 
(a) General. 


1. A door assembly shall be considered as meeting the 
requirements for acceptable performance when it 
remains in the opening during the tests specified in 
this standard within the limitations contained in this 
section for the desired endurance rating. 


2. The test assembly shall have withstood the fire 
endurance test and hose stream test without develop- 
ing openings anywhere through the assembly, 
except that dislodging of small fragments from the 
central area of the glass light shall be disregarded. 
The edges of the individual glass light shall remain 
in place. 


Exception: The hose stream test shall not be 
required for opposite swing double egress exit 
doors, and for doors of fire endurance rating of 
less than 45 minutes with or without approved 
wired glass lights. 


3. Flaming on the unexposed surface of a door assem- 
bly shall not be permitted during the first 30 minutes 
of the classification periods. Some intermittent light 
flames [tongues of flame not exceeding approxi- 
mately 6 inches (152 mm) in length] for periods not 
exceeding 5-minute intervals are permissible along 
the edges of door after 30 minutes. During the last 
15 minutes of the classification period the unex- 
posed surface area of the door covered by light flam- 
ing or charring shall be contained within a distance 
of 1'/, inches (38 mm) from a vertical door edge and 
within 3 inches (76 mm) from the top edge of the 
door. 


Exception: On doors not subjected to the hose 
stream test, finished with surface veneers or 
crossbands and veneers, surface flaming on the 
unexposed surface shall not burn or char cross- 
bands or surface veneer along the hinge or latch 
jamb and shall not burn or char crossbands or sur- 
face veneer down more than A inch (13 mm) 
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from the top edge, except that light browning 
without any flaming may occur at throughbolts 
and the latch rose. 


(b) Hardware. When hardware is to be evaluated for use 
on fire doors, it shall hold the door closed under the condi- 
tions of acceptance for an exposure period of 3 hours, and the 
latch bolts shall remain projected and shall be intact after the 
test. Builders fire door hardware shall not be equipped with 
any dogging device, set screw or other arrangement which 
can be used to prevent projection and latching of the latch 
bolt, locking device or locking bolt upon closing of the 
door(s). The hardware need not be operable after the test. All 
parts essential to the latching or unlatching of fire exit hard- 
ware devices shall be constructed of materials having a soli- 
dus temperature of not less than 1000°F (358°C). 


(c) Swing doors. 


1. The movement of swing doors shall not permit any 
portion of the edges to move from the original posi- 
tion in a direction perpendicular to the plane of the 
door more than the thickness of the door during the 
first half of the classification period, nor more than 
2’/, inches (73 mm) during the entire classification 
period and as a result of the hose stream. 


2. The movement of swing doors mounted in pairs 
shall not permit any portion of the meeting edges to 
move more than the thickness of the door away from 
the adjacent door edge in a direction perpendicular 
to the plane of the doors during the entire classifica- 
tion period and as a result of the hose stream. 


3. An assembly consisting of a pair of swinging doors, 
incorporating an astragal shall not separate in a 
direction parallel to the plane of the doors more than 
’/, inch (19 mm) not equal to the throw of the latch 
bolt along the meeting edges. 


4. An assembly consisting of a pair of swinging doors, 
without an overlapping astragal, for a fire and hose 
stream exposure of 1'/, hours or less, shall not sepa- 
rate along the meeting edges more than */, inch (9.5 
mm), including the initial clearance between doors. 


5. An assembly consisting of a single swinging door 
shall not separate more than '/, inch (13 mm) at the 
latch location. 


6. Door frames to be evaluated with doors shall remain 
securely fastened to the wall on all sides and shall 
not cause through openings between frame and 
doors or between frame and adjacent wall. 


(d) Sliding doors. 


1. Doors mounted on the face of the wall shall not 
move from the wall sufficiently to develop a separa- 
tion of more than 2'/, inches (54 mm) at the point of 
separation during the entire classification period and 
as aresult of the hose stream. 


2. Doors mounted in guides shall not release from 
guides and guides shall not loosen from fastenings. 


3. The bottom bar of rolling steel doors shall not sepa- 
rate from the floor structure more than */, inch 
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(19 mm) during the entire classification period and 
as aresult of the hose stream. 


. The meeting edge of centerparting horizontal sliding 


doors and biparting vertical sliding doors shall not 
separate more than the door thickness in a direction 
perpendicular to the plane of the doors. 


. The meeting edges of centerparting horizontal slid- 


ing doors and biparting vertical sliding doors with- 
out an overlapping astragal for a fire and hose 
stream exposure of 1'/, hours or less shall not sepa- 
rate along the meeting edges more than */, inch (9.5 
mm), including the initial clearance between doors. 


. The meeting edges of centerparting horizontal slid- 


ing doors incorporating an astragal shall not separate 
in a direction parallel to the plane of the doors more 
than */, inch (19 mm) nor equal to the throw of the 
latch bolt along the meeting edges. 


. The bottom edge of service counter doors or single 


slide dumbwaiter doors shall not separate from the 
sill more than */, inch (9.5 mm). 


. A resilient astragal when required for life-safety 


purposes shall not deteriorate sufficiently to cause 
through openings during the fire endurance part of 
the test, but small portions may be dislodged during 
the hose stream part of the test. 


. The lap edges of passenger elevator doors, including 


the lap edges of multisection doors, shall not move 
from the wall or adjacent panel surfaces sufficiently 
to develop a separation of more than 27/, inches (73 
mm) at the point of separation during the entire clas- 
sification period and as a result of the hose stream. 


10. The meeting edges of centerparting passenger eleva- 


tor door assemblies, for a fire and hose stream expo- 
sure of 1'/, hours or less, shall not move apart more 
than 1'/, inches (32 mm) as measured in any hori- 
zontal plane during the entire classification period 
and as a result of the hose stream. 


MARKING 


Sec. 12-7-407. 


(a) Label. Fire assemblies shall bear a label issued by an 


approved listing agency or a label approved by the State Fire 
Marshal showing the fire-protection rating of the assembly. 


(b) Label markings. The markings on the labels approved 


by the State Fire Marshal shall include the following: 
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1. Name and address of the listee. 
2. Model number or identification of the assembly. 
. Serial number assigned by the listing agency or file 


number assigned by the State Fire Marshal. 


. Rating of 3, 1'/,, 1, */,, '4, or '/; hour indicating dura- 


tion of exposure to fire. 


. Letter A, B, C, D or E following the hourly rating 


designating the location for which the assembly is 
designed. 


30 minutes. Temperature rise classification shall be 
250°F (121°C) max., 450°F (232°C) max., 650°F 
(343°C) max. or no reference on the label to tem- 
perature rise denoting a temperature rise on the 
unexposed surface in excess of 650°F (343°C) at the 
end of 30 minutes. 


(c) Glass lights. All doors with glass vision panels of 100 
square inches (64 516 m’) or less in area carry the same tem- 
perature rating as the door without glass lights. All doors with 
glass lights in excess of 100 square inches (64 516 mm’) are 
rated as having a surface temperature in excess of 650°F 
(343°C) max., at the end of 30 minutes. 
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6. Temperature rise on the unexposed fact at the end of | 


CHAPTER 12-7-5 
FIRE-RESISTIVE STANDARDS 


interior Finish of Decorative Material 
STANDARD 12-7-5 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-7-500. These requirements and methods of test apply 
to unframed and framed rigid construction. 


TEST SETUP AND PERFORMANCE 
Section 12-7-501 


(a) Unframed Rigid Combustible Decorative Material. 
Rigid combustible decorative material and assemblies of 
materials not more than '/, inch (6 mm) in thickness used for 
folding doors, room dividers, decorative screens and similar 
applications, which do not create concealed spaces and which 
are installed with exposed edges, shall be flame resistant in 
accordance with the following: 


1. Test specimen shall be 12 inches (305 mm) wide and 
24 inches (609 mm) long. Four specimens shall be 
_tested, two in each direction of the material. 


2. The specimen shall be suspended vertically with its 
lower edge 2 inches (51 mm) above the top of a */, inch 
(9.5 mm) diameter Bunsen Burner. The test shall be 
performed in a draft-free area. 


3. The flames from the burner shall be 4 inches (101 mm) 
long and shall be adjusted with sufficient air supply to 
eliminate any yellow flame tips but without any distinct 
inner blue cone. - 


4. The specimen shall be exposed to the flame at each cor- 
ner and at not less than one other point along the lower 
edge. Each exposure shall be of sufficient duration to 
determine if the material will ignite and continue to 
burn, but shall be not less than 20 seconds. 


5. The criteria for acceptance shall be as follows: 


(A) There shall be not more than intermittent flaming 
appreciably beyond the area exposed to the test 
flame. 


(B) Flame shall not reach the top of the specimen. 


(C) On removing the test flame there shall be not more 
than 1 second of after flaming except there may be 
nonprogressive flaming of short duration in areas 
of accumulated char which were directly exposed 
to the test flame. 


Section 12-7-502 


(a) Framed Rigid Combustible Decorative Material. 
Rigid combustible decorative material and assemblies of 
materials not more than '/, inch (6 mm) in thickness used for 
folding doors, room dividers, decorative screens and similar 
applications, and which are installed with all edges protected, 
shall conform to the following: 


1. All exposed edges shall be protected with frames of 
metal or other noncombustible material, or solid wood 
of minimum '/,-inch (6 mm) dimension. 


2. The total square foot area of the material shall not 
exceed ten percent of that of the floor area of the room 
in which the material is installed. 


3. When tested as follows, flames shall not reach the top 
edge of the specimen. 


The test shall be conducted in a draft free area, on a 
specimen of the material 12 inches by 12 inches (305 
mm by 305 mm) suspended at a 45-degree angle from 
the horizontal with the upper and lower edges in a hori- 
zontal plane. The test flame shall be 3 inches (76 mm) 
long from a Bunsen burner of approximately '/,-inch 
(13 mm) inside diameter with the air supply completely 
shut off. The burner shall be positioned so that its top is 
1 inch (25 mm) vertically below a point on the lower 
surface of the test specimen, | inch (25 mm) up from its 
lower horizontal edge and midway between the 
inclined edges. The exposure to the test flame and the 
duration of test shall be for a period of 2 minutes. 


@ 
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CHAPTER 12-7A 


MATERIALS AND CONSTRUCTION METHODS 
FOR EXTERIOR WILDFIRE EXPOSURE 


EXTERIOR WALL SIDING AND SHEATHING 
SFM STANDARD 12-7A-1 


12-7A-1.1 Application. The minimum design, construction 
and performance standards set forth herein for exterior wall 
siding and sheathing are those deemed necessary to establish 
conformance to the provisions of these regulations. Materials 
and assemblies that meet the performance criteria of this stan- 
dard are acceptable for use as defined in California Building 
Standards Code. 


12-7A-1.2 Scope. This standard evaluates the performance of 
exterior walls of structures when exposed to direct flames. 


12-7A-1.3 Referenced documents. 


i) 


ASTM E2257, Test Method for Room Fire Test of 
Wall and Ceiling Materials and Assemblies. 


. ASTM D4442, Test Methods for Direct Moisture Con- 


tent Measurement of Wood and Wood-Base Materials. 


. ASTM D4444, Test Methods for Use and Calibration 


~ of Hand-Held Moisture Meters. 


4, 


California Building Code, Chapter 7A. 


12-7A-1.4 Definitions. 


L 


Siding (cladding). Any material that constitutes the 
exposed exterior covering of an exterior wall and is 
applied over sheathing or is directly attached to the wall 
structural system. 


. Sheathing. The material placed on an exterior wall 


beneath cladding or siding and is directly attached to 
the wall structural system. 


12-7A-1.5 Summary of test method. 


L 


Direct flame exposure. This test method provides for 
the direct flame exposure of a wall specimen to a flame 
source centered at the base of a 4-foot by 8-foot (1220 
mm by 2440 mm) test assembly. 


. Gas burner. The method employs a gas burner to pro- 


duce a diffusion flame in contact with the test wall 
assembly. 


. Heat output. The gas burner produces a prescribed net 


rate of heat output of 8535 Btu/min (150 kW) for a 
period of 10 minutes, after which the flame exposure is 
terminated. 


. Resistance to fire penetration. The test method mea- 


sures the ability of the wall system to resist fire penetra- 
tion from the exterior to the unexposed side of the test 
assembly under the conditions of exposure. Observa- 
tions are made for the appearance of sustained flaming 
or glow on the unexposed side and/or sustained glow- 
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ing on the unexposed side at the end of a 60-minute 
observation period. 


12-7A-1.6 Equipment. Unless otherwise noted, dimensions 
in the following descriptions shall be followed with a toler- 
ance of + 0.5 inch (13 mm). 


1. Wall assembly holding fixture. The test specimen 


support assembly shown in Figure 1 is designed to per- 
mit rapid installation and removal of wall assemblies, 
and to prevent edge penetration of fire at the margins of 
the wall assembly. It includes a sturdy frame assembly 
to hold the specimen and a simulated soffit that is non- 
combustible. The frame assembly permits a 4-foot by 
8-foot (1220 mm by 2440 mm) prefabricated wall sec- 
tion to be inserted and to be sealed in such a way that 
protects the edges from fire. Side shields are situated 
near the vertical edges and to within 12 inches (304 
mm) of the top of the test wall assembly as shown in 
Figure 1 to aid in minimizing extraneous drafts to the 
surface of the assembly. 


. Burner. 


2.1. Burner details. The ignition source for the test 
shall be a gas diffusion burner with a nominal 4- 
inch-wide by 39-inch-long (100 mm wide by 1000 
mm long) porous top surface of a refractory mate- 
rial, as shown in Figure 2. With the exception of 
top surface dimensions, the essential configuration 
of the burner is comparable to the burner design 
described in ASTM E2257. The burner enclosure 
shall be positioned so that it is centered relative to 
the width of the test wall. The distance from the 
bottom of the test specimen to the top surface of 
the burner shall be 12 inches + 2 inches (300 mm + 
50 mm). The bottom of the test specimen shall be 
protected from burner fire exposure by the place- 
ment of a 4-foot-wide (1220-mm) thermal barrier 
consisting of nominal 0.75 inch (19 mm) cement 
board (or equivalent) between the burner enclosure 
and the test specimen. The burner enclosure shall 
be in contact with the protective barrier. The ther- 
mal barrier shall be positioned so that the top edge 
extends 3 inch + | inch (76 mm + 25 mm) above 
the top edge of the burner, and fastened to the base 
of the wall in such a manner to prevent obstruction 
of the burner flame caused by distortion away from 
the surface of the wall. Any gaps between the top 
edge of the thermal barrier and the test wall surface 
shall be filled with ceramic wool, or equivalent, 
prior to the test. 
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han 


Natural gas, methane or propane shall be sup- 
plied to the burner through a metered control sys- 
tem. The gas supply to the burner shall produce a 
net heat output of 8535 + 454 Btu/min (150 + 8 
kW) throughout the flame exposure. 


The burner shall be ignited by a pilot burner or a 
remotely controlled spark igniter. 


Burner output verification. The gas supply to the 
burner shall be the same as used for testing. 


1. Without a test specimen in the apparatus, 
place the gas burner in the configuration to be 


Fé. 2e25enm above 
cumer 


30 {121m} 
from top of sice 
shieicl to top of 
wall 


Figure 1, Test Fixture 
Schematic 


used for testing and obtain a heat release rate 
value of 150 kW. 


. Take measurements at least once every 6 sec- 


onds and start 1 minute prior to ignition of the 
burner. Determine the average heat output 
over a period of at least 1 minute by the oxy- 
gen consumption method, or calculate the heat 
output from the gas mass flow and the net heat 
of combustion. 


. Perform verification prior to each day of test- 


ing. 
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@ 12-7A-1.7 Test assembly. 
1. Dimensions. The test specimen's dimensions shall be 4 


feet wide by 8 feet high (1220 mm by 2440 mm). The 
test specimen shall be representative of the end-use 
wall assembly except as specified in Items 3 and 4. The 
test specimen shall be mounted in the steel frame hold- 
ing fixture assembly as shown in Figure 1, 


2. Joint details. The test specimen shall incorporate joint 


detail(s) representative of actual installation. 


. Wall assemblies without internal cavity spaces. For 
wall assemblies without internal cavity spaces, the 
entire wall assembly shall constitute the test specimen 
to be tested. The wall assembly shall be constructed in 
accordance with manufacturer’s specifications and/or 
building code requirements, where applicable. Other 
components of the wall assembly, such as building felt 
and sheathing, are employed to conform to the manu- 
facturer’s specifications and/or building codes. 


. Wall assemblies with internal cavity spaces. For wall 
assemblies with internal cavity spaces, the materials on 
what would be considered the interior (unexposed) side 
of the wall assembly shall be omitted from the test 
specimen. Materials such as insulation normally 
installed within the cavity space shall be omitted from 
the test specimen. The wall assembly used as the test 
specimen shall include the structural support elements 
-and any sheathing, weather barrier and cladding 
attached to the exterior surface of the structural support 
elements. 


. Layered materials. For wall assemblies composed of 
layered materials, such as sheathing, siding (cladding) 
and underlayment, the installation of such layered 
materials shall be in accordance with the manufac- 
turer’s instructions, or in the absence of such instruc- 
tions, applicable building code requirements. In the 
absence of manufacturer’s specifications, the wall 
assembly shall include the following minimum compo- 
nents: nominal 2 x 4 studs spaced 16 inches (410 mm) 
on center, and the desired exterior siding material. If 
sheathing is used, tests shall be run on typical 7/,,-inch 
(11 mm) oriented strandboard (OSB) of Exposure 1 rat- 
ing. Where specified by the manufacturer, sheathing 
material and installation shall be in accordance with the 
manufacturer’s instructions. The sheathing shall have 
one vertical seam on a selected stud with a 0.125 inch 
(3 mm) gap. 


. Edge protection. Protect the vertical and horizontal 
edges of the test specimen with 12-mm-thick ceramic 
wool blanket (or equivalent) to eliminate the gap 
between the holder and the test specimen and prevent 
unwanted edge effects caused by heat transfer to the 
edges of the test specimen through the sample holder. 


. Replicates. Three matched test specimen assemblies 
shall be tested. 


. Pre-test conditioning of test specimens, The com- 
pleted test specimens are to be stored indoors at tem- 
peratures not lower than 60°F (16°C) nor higher than 
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90°F (32°C) for the period of time necessary to cure or 
condition the assembly components. Test specimens 
are to be stored so that each will be surrounded by 
freely circulating air. Pieces of any hygroscopic materi- 
als from the same stock from which the test specimen 
was constructed shall be tacked to the specimen during 
construction in such a manner that they are easily 
removed. These pieces shall be conditioned with the 
completed specimens. Prior to testing, the pieces of 
hygroscopic materials shall be tested for moisture con- 
tent. 


8.1. Make the moisture determination on two samples 
from each piece and report the average. For lumber 
and other wood-based materials, use Test Methods 
D 4442. Use of an appropriately calibrated mois- 
ture meter, as described in Test Methods D 4444, 
to determine the moisture content of wood or wood 
products is also permitted. For other hygroscopic 
materials, use test methods appropriate for those 
materials. 


8.2. For lumber used in the construction of the support- 
ing wall structure, the moisture content shall not be 
more than 12 percent. For wood sheathing, the 
moisture content shall not exceed 8 percent. For 
other hygroscopic materials, the moisture shall be 
within ranges specified by the manufacturer before 
the assembly is constructed. These specified 
ranges shall be typical for exposure at 77 + 9°F [25 
+ 5°C] and 55 + 10% relative humidity. 


12-7A-1.8 Weathering. Weathering of materials shall be in 
accordance with California Building Code Section 703A 
Standards of Quality. 


12-7A-1.9 Conduct of tests. 


2 


Test room environment. The ambient temperature in 
the test room shall be above 60°F (15°C) and the rela- 
tive humidity shall be less than 75 percent. The test 
room shall be draft-protected and equipped with an 
exhaust hood system for removal of products of com- 
bustion during testing. 


. Airflow. The horizontal airflow, measured at a hori- 


zontal distance of 20 inches (0.5 m) from the edge of 
the wall assembly, shall not exceed 1.64 ft/s (0.5 m/s). 


. Placement of test frame. Prior to testing, and without 


the test specimen in place, position the frame assembly 
under the exhaust hood and set the gas burner for the 
prescribed level of output. 


. Placement of specimen. Once the burner output is ver- 


ified, position the specimen holder assembly at the 
desired test location under the collection hood. 


. Test specimen. Insert the test specimen into the frame 


assembly, sealing all edges with ceramic wool. 


. Ignition. Simultaneously ignite the gas burner and start 


the timer marking the beginning of the test. Control the 
burner to a constant 150 + 8 kW output. Control the 
hood duct flow to collect all products of combustion. 
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Flame exposure. Continue the flame exposure until 
flame penetration of the test specimen and sustained 
flaming on the unexposed side occurs or for a period of 
10 minutes, then extinguish the burner. 


. Observation. If sustained flaming on the unexposed 


side of the test specimen has not occurred, observe the 
unexposed side of the test specimen for an additional 
60 minutes for evidence of sustained flaming or glow- 
ing combustion on the unexposed side. Terminate the 
observation prior to the completion of the 60-minute 
observation period if all evidence of flame, glow and 
smoke has disappeared. 


Note: An infrared thermometer has been found to be 
useful to detect the increase of temperature on the 
unexposed side of the test assembly. 


Documentation. Perform photographic and/or video 
documentation before, during and after each test. 


12-7A-1.10 Report. The report shall include the following: 
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Name and address of the testing laboratory. 
Name and address of test sponsor. 


Description of the test specimen including construction 
details of the wall system, including details of individ- 
ual components (such as type, thickness and installation 
method of any sheathing) and the manufacturer’s 
installation details and limitations as applicable. 


4. Number of specimens tested. 


. Description of weathering, as applicable. 
. Moisture content of hygroscopic elements of wall sys- 


tem construction at the time of testing. 


. Details of the burner verification, including heat supply 


rate. 


. Date of test, test identification number and date of 


report. 


. The test results shall include: 


9.1, A notation of the time and location of sustained 
flaming on the unexposed side of the test specimen 
during the test, along with the sequence number of 
the test specimen. 


9.2. A determination of the presence of glow on the 
unexposed side of the test specimen at the end of 
the 60-minute observation period. 


9.3, Observations of the burning characteristics of the 
exposed surface of the test wall during and after 
the flame exposure. 


12-7A-1.11 Conditions of Acceptance. Should one of the 
three replicates fail to meet the Conditions of Acceptance, 
three additional tests may be run. All of the additional tests 
must meet the Conditions of Acceptance. 


1. Absence of flame penetration through the wall assem- 
bly at any time. 


2. Absence of evidence of glowing combustion on the 
interior surface of the assembly at the end of the 70- 
minute test. 
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EXTERIOR WINDOWS 
SFM STANDARD 12-7A-2 


12-7A-2.1 Application. Exterior window assemblies that 
meet the performance criteria of this standard are acceptable 
for use as defined in the California Building Standards Code. 


12-7A-2.2 Scope. This standard evaluates the performance of 
exterior windows used in structures when exposed to direct 
flames. 


12-7A-2.3 Referenced documents. 


1, AAMA (for definitions) Training Manual, Residential 
& Light Commercial Window and Door Installation 
Training and Registration Program. 


2. CAWM 400-95, Standard Practice for Installation of 
Windows with Integral Mounting Flange in Wood 
Frame Construction. 


12-7A-2.4 Definitions. 


1. Frame (Jambs). This usually consists of two vertical 
members (side jambs) and two horizontal members 
(head and sill) that hold the sash. Frames and sash are 
typically made of steel, aluminum, vinyl, fiberglass, 
wood or a combination of these materials. 


2. Glazing. The glass in a window. It may include layers 
of plastic as well as glass. 


3, Sash. The fixed or movable parts of the window in 
which the panes of glass are set. 


12-7A-2.5 Test apparatus. 


1. Wall assembly test module. The module is designed 
to permit rapid installation and removal of window/ 
wall assemblies, and is designed to prevent edge pene- 
tration of fire at the margins. It includes two noncom- 
bustible side walls attached to a wall frame assembly, 
and a simulated soffit that is also noncombustible. The 
assembly permits a prefabricated 4 x 8 ft (1.2 x 2.4 m) 
wall section containing the test window to be inserted 
from the rear and sealed in such a way that the edges 
are protected from fire (see Figure 1). 


2. Burner. A 4 x 39 inch (100 x 1000 mm) diffusion 
burner shall be used. Natural gas, methane or propane 
shall be supplied to the burner through a metered con- 
trol system. The gas supply to the burner shall produce 
a net heat output of 150 + 4 kW throughout the flame 
exposure. Burner output can be determined from HRR 
or calculated from the gas flow rate, temperature and 
pressure. 


3. Burner location. The burner shall be positioned so that 
it is centered relative to the width of the wall assembly 
and against the wall. The distance from the floor to the 
top of the burner shall be 12 inches (300 mm). 

12-7A-2.6 Test assembly. 

1, Window. The window width cannot exceed 3 feet (900 
mm) due to the limitations of the test fixture. The 
burner’s flame shall cover the full width of the window 
sill. The distance from top of the burner to bottom of 
window will be 8 inches (200 mm). 
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Note: Larger windows may be tested by expanding 
the size of the rear wall of the Wall Assembly Test 
Module. 


2. Materials. In the absence of the window manufac- 
turer's specifications, the wall assembly shall include 
the following minimum components: 


2.1. 2 by 4 inch studs spaced 16 inches (410 mm) on 
center, framed out to incorporate a rough opening 
sized to receive the test window such that the win- 
dow is centered relative to the width of the wall; 


2.2. Gypsum board for mounting around the window 
once it is installed; 


2.3. Pieces of gypsum cut into narrow strips for use as 
trim around the window; 


2.4. Caulk to be used as per the window manufacturer's 
instructions, 


3. Wall assembly. A noncombustible wall shall be used 
with a manufacturer or code-specified opening for the 
particular window. Install window in framed rough 
opening following manufacturer guidelines. Apply 
manufacturer-recommended caulk to nailing flange 
prior to installation. Use narrow strips of gypsum board 
as trim around window, covering the nail flange of the 
window. Any type of framing material may be tested. 


3.1. Fit the window test assembly into the rear wall of 
the Wall Assembly Test Module, sealing all edges, 
including the soffit-to-wall joint. Ceramic wool or 
comparable material shall be used for sealing. 


12-7A-2.7 Conduct of tests. 


1. Burner output verification. Without the window in 
place, set the burner for 150 kW output. Conduct a ver- 
ification run of 3 minutes to assure the heat release rate, 
and then turn off the burner. 


2. Test. Place the burner against the wall assembly at the 
center. Ignite the burner at the 150 kW output and con- 
trol during the test for constant and uniform output. 
Optional radiometers can be placed behind the Wall 
Assembly Test Module to measure heat flux through 
the window glass. 


3. Duration and observations. The test shall be contin- 
ued until flame-through occurs at the window. Flame- 
through can occur at the glass (glazing) and/or in the 
frame. At this point, the burner shall be extinguished 
and the assembly monitored for sustained combustion. 
Note the time elapsed and location of penetration if it 
occurs. 


4. Report. Report a description of the window unit, 
including the types of frames, cladding and panes being 
tested and details of the installation. Record when and 
how the glass breaks or flame-through occurs in the 
framing materials or sash, and/or if the framing mate- 
rial deforms or otherwise suffers a loss of integrity such 
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that the glass cannot be held in place, and a record of 
the time at which any of these events occur. 


12-7A-2.8 Conditions of Acceptance. 


1. Duration of direct flame exposure. To pass this test 
standard, the window and window assembly shall with- 
stand 8 minutes of direct flame exposure with the 
absence of flame penetration through the window 
frame or pane, or structural failure of the window frame 
or pane. 

2, Flame penetration or structural failure. Flame pene- 


tration or structural failure of the flame or pane anytime 
during the test constitutes failure of this test standard. 
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FIGURE 1. SCHEMATIC OF THE WALL ASSEMBLY 
Test Module used for evaluating the fire performance of a window. 
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HORIZONTAL PROJECTION UNDERSIDE 
SFM STANDARD 12-7A-3 


12-7A-3.1 Application. The minimum design, construction 
and performance standards set forth herein for the exposed 
underside of horizontal projections such as the horizontal sof- 
fits of roof eaves, floor projections and exposed underfloor 
areas are those deemed necessary to establish conformance to 
the provisions of these regulations. Materials and assemblies 
that meet the performance criteria of this standard are accept- 
able for use as defined in the California Building Standards 
Code. 


12-7A-3.2 Scope. This standard evaluates the fire-resistive 
performance of horizontal projection assemblies including 
the horizontal soffits of roof eaves, floor projections and 
exposed underfloor areas when subjected to direct flame 
exposure to the underside of a horizontal projection. 


12-7A-3.3 Referenced documents. 


1. ASTM D4442, Test Methods for Direct Moisture Con- 
tent Measurement of Wood and Wood-Base Materials. 


2. ASTM D4444, Test Methods for Use and Calibration 
of Hand-Held Moisture Meters. 


3. California Building Code, Chapter 7A. 
12-7A-3.4 Definitions. 


1, Eaves. A projecting edge of a roof that extends beyond 
the supporting wall as in CBC 702A “Roof Eave” or 
similar horizontal projection assembly. 


2. Soffit. The enclosed underside of any exterior over- 
hanging section of a roof eave or similar horizontal pro- 
jection assembly (see CBC 702A “Roof Eave Soffit’). 


12-7A-3.5 Equipment. 


1. Burner. A 12 by 12-inch (300 by 300 mm) diffusion 
burner: shall be used, Natural gas, methane or propane 
shall be supplied to the burner through a metered con- 
trol system. The gas supply to the burner shall produce 
a net heat output of 300 + 15 kW throughout the flame 
exposure. Burner output can be determined from HRR 
or calculated from the gas flow rate, temperature and 
pressure. 


2. Infrared temperature analyzer (optional). Intended 
for monitoring the temperature change of the inside of 
the eaves. 


3. Moisture content. Prior to testing, all materials (lum- 
ber and soffit material) shall be conditioned to a con- 
stant weight or for a minimum of 30 days at 73 + 4°F 
(23 + 2°C) and 50 + 5% relative humidity, whichever 
occurs first. Constant weight shall be defined as occur- 
ring when the change in test material weight is less than 
or equal to 2 percent in a 24-hour period. Lumber mois- 
ture content shall be between 8 and 12 percent (oven- 
dry basis) and sheathing shall not exceed 8 percent 
(oven-dry basis). 
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12-7A-3.6 Materials. 


1. Framing. The materials used shall be representative of 
the grades that would be typical of eave construction 
and installed in the eave’s subassembly as per accepted 
construction practices. 


2. Soffit. Material selected for the test. 
12-7A-3.7 Test system preparation (Figure 1). 


1. Eaves fabrication. The 4-foot-wide by 2-foot (1.2 m 
by 0.6 m) test specimen shall be constructed to fit into a 
4-foot-wide (1.2 m) space at the top of the test assem- 
bly described in SFM 12-7A-1. Normal eave framing, 
joints in soffit material and other typical features pres- 
ent in the constructed assembly shall be present in the 
test specimen. 


2. Test Fixture. The test fixture shall be as described in 
SFM 12-7A-1, with the exception that the top soffit 
projection of the wall assembly fixture is modified to 
facilitate installation and removal of eave assemblies. 
Gypsum board (or equivalent) is used to create a non- 
combustible wall surface in the 4 x 8 ft. opening in the 
wall test fixture. 


3. Eaves assembly. Fit the eave assembly into the test 
module so that the horizontal surface of the assembly is 
84 inches (2.1 m) from the top of the burner. 


4. Moisture content. Measure the moisture content of the 
wooden members of the assembly using a moisture 
meter (ASTM D4444), and for sheathing products, by 
methods outlined in ASTM D4442. 


5. Sealing. Seal the edges and ends with ceramic wool or 
comparable material to prevent flame penetration in 
these locations of the eave assembly. 


12-7A-3.8 Conduct of Tests. 


1. Airflow. The wall test shall be conducted under condi- 
tions of ambient airflow. 


2. Number of tests. Conduct the tests on three replicate 
eaves assemblies. 


3. Burner output verification. Without the eaves assem- 
bly in place, adjust the burner for 300 + 15 kW output. 
Extinguish the burner. 


4. Burner positioning. Center the burner with respect to 
the width of the eaves wall assembly and 0.75 inch (20 
mm) from the wall. The distance from the floor to the 
top of the burner shall be 12 inches (300 mm). 


5. Procedure. 


5.1 Ignition. Ignite the burner, controlling for a con- 
stant 300 + 15 kW output. 


5.2 Flame exposure. Continue the exposure until 
flame penetration of the eaves occurs or for a 10- 
minute period. 


41 


MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE 


5.3 Continued combustion. If penetration does not 
occur, continue observation for an additional 30 
minutes or until all combustion has ceased. 


Note: An infrared thermometer has been found to 
be useful to detect the increase of temperature on 
the back side of the eaves and as an aid to identify 
the areas of potential combustion. 


6. Observations. Note the time, location and nature of 
flame penetration. 


12-7A-3.9 Report. The report shall include a description of 
the eaves material, details of the construction of the eaves, 
moisture content of the framing and wood-based soffit ele- 
ments as applicable, and point of flame penetration. Provide 
details on the time and reasons for early termination of the 
test. 


42 x 12" 
burner 


12-7A-3.10 Conditions of Acceptance. Should one of the 
three replicates fail to meet the Conditions of Acceptance, 
three additional tests may be run. All of the additional tests 
must meet the Conditions of Acceptance. 


1. Absence of flame penetration of the eaves or horizontal 
projection assembly at any time. 


2. Absence of structural failure of the eaves or horizontal 
projection subassembly at any time. 


3. Absence of sustained combustion of any kind at the 
conclusion of the 40-minute test. 


—— 24 in, (0.6 


84 In, (2.1 


FIGURE 1. EAVES TEST ASSEMBLY 


42 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


® 


MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE 


DECKING 
SFM STANDARD 12-7A-4 


12-7A-4.1 Application. The minimum design, construction 
and performance standards set forth herein for unloaded 
decks are those deemed necessary to establish conformance 
to the provisions of these regulations. Materials and assem- 
blies that meet the performance criteria of this standard are 
acceptable for use as defined in California Building Stan- 
dards Code. 


12-7A-4.2 Scope. This standard evaluates the performance of 
decks (or other horizontal ancillary structures in close prox- 
imity to primary structures) when exposed to direct flames 
and brands. The under-deck flame exposure test is intended to 
determine the heat release rate (HRR) and degradation modes 
of deck or other horizontal boards when exposed to a burner 
flame simulating combustibles beneath a deck. The burning 
brand exposure test is intended to determine the degradation 
modes of deck or other horizontal boards when exposed to a 
burning brand on the upper surface. 


12-7A-4.3 Referenced document. 


1. ASTM D4444, Test Methods for Use and Calibration 
of Hand-Held Moisture Meters. 


2. ASTM E108, Test Methods for Fire Tests of Roof Cov- 
erings. 


3. California Building Code, Chapter 7A. 


4, UL 790, Standard Test Methods for Fire Tests of Roof 
Coverings. 


12-7A-4.4 Definitions. 


1. Deck boards. Horizontal members that constitute the 
exposed surface of the ancillary structure. 


2. Deck surface area. The test specimen area defined by 
the overall specimen length and width after assembly. 


3. Heat release rate. The net rate of energy release as 
measured by oxygen depletion calorimetry. 


12-7A-4.5 Test assembly. 


1. Size. The overall size of the test deck shall be nomi- 
nally 24 x 24 inches (610 x 610 mm) unless width vari- 
ation of deck boards requires an increase in overall 
deck width (i.e., the direction of joists) in order to meet 
the overall dimensions. The length of individual deck 
boards shall be 24 inches (610 mm). 


2. Joists. The deck is supported by two nominal 2 x 6 
Douglas-fir joists running perpendicular to the deck 
boards, and constructed with a 16-inch (406 mm) cen- 
ter-to-center spacing. A comparable species that may 
be more commonly used for structural framing of decks 
in a given region can be substituted for Douglas-fir. 


3. Deck board spacing and fastening. Edge-to-edge 
spacing and method of attachment shall conform to the 
manufacturer’s installation recommendations. The 
front deck board shall be flush with the ends of the 
joists, and the rear deck board shall overhang the end of 
the joists by 1 inch (25 mm), 
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3.1. In the absence of recommended installation guid- 
ance, the edge-to-edge spacing shall be */,, inch (5 
mm) with boards mechanically attached to the 
joists using deck screws. 


3.2. If nominal 6-inch-wide (152 mm) deck boards are 
used, a total of 5 boards shall be used for each 
deck. Changing the board width could change the 
number of deck boards. 


12-7A-4.6 Materials. 


1. Cross-sectional dimension. All deck board materials 
are to have cross-sectional dimensions equivalent to 
use in service. 


2. Description. The material under test should be 
described as completely as possible (unit weight, thick- 
ness, width and general information regarding compo- 
sition). 


3. Condition of test material. Prior to testing, all materi- 
als (deck boards and joist material) shall be conditioned 
to a constant weight or for a minimum of 30 days at 73 
+ 4°F (23 + 2°C) and 50 + 5% relative humidity, which- 
ever occurs first. Constant weight shall be defined as 
occurring when the change in test material weight is 
less than or equal to 2 percent in a 24-hour period. 


12-7A-4.7 PART A. Under-deck flame test. 
12-7A-4.7.1 Equipment. 


1. Burner. A 12 x 12 inch (300 x 300 mm) sand diffusion 
burner shall be used. Natural gas, methane or propane 
shall be supplied to the burner through a metered con- 
trol system. The gas supply to the burner shall produce 
a net heat output of 80 + 4 kW throughout the flame 
exposure. Burner output can be determined from HRR 
or calculated from the gas flow rate, temperature and 
pressure. 


2. Oxygen depletion calorimeter. The equipment shall 
include a hood, associated ducting and instrumentation 
to provide HRR data by oxygen depletion calorimetry. 


12-7A-4.7.2 Test system preparation. See Figure No. 1. 


1. Deck support assembly. The assembly that holds the 
test deck over the burner. 


2. Baffle panels and joist support. Horizontal metal 
plates to support the deck joists along their full length, 
and also to confine burner flames to the underside of 
the deck boards located between the support joists. 


3. Back wall. Ceramic fiber board or another noncombus- 
tible panel product for the back wall material. Total 
height of the back wall shall be 8 feet (2.4 m). 


4. Ledger board. A 4-foot-long (1.2 m) simulated 2 x 6 
ledger board shall be constructed of layers of ceramic 
fiber board (or other noncombustible panel product) 
and attached to the wall at a height slightly below the 
overhang of the rear deck board of the test deck. 


43 


MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE 


12-7A-4.7.3 Conduct of tests. 


1. Airflow. The test shall be conducted under conditions 
of ambient airflow. 


2. Number of tests. Conduct the test on three replicate 
assemblies. 


3. Burner output verification. Without a deck in the 
apparatus, set the output of the burner to 80 + 4 kW. 
Conduct a verification run of 3 minutes to ensure the 
heat release rate, and then turn off the burner. 


4. Measurement of heat release rate. HRR is measured 
during the tests with a properly calibrated oxygen 
depletion calorimeter. Since HRR is typically a post- 
test analysis, this criterion for Acceptance may be 
determined at the end of the test. 


5. Burner positioning. Center the burner directly under 
the middle deck board, midway between the joists. The 
distance from the top of the burner to the bottom of the 
deck boards shall be 27 inches (690 mm). 


6. Moisture content. Measure the moisture content of the 
wooden members of the assembly using a moisture 
meter (ASTM D4444), 


7. Procedure. 


7.1. Ignition. Ignite the burner, controlling for a con- 
stant 80 + 4 kW output. 


7.2. Flame exposure. Continue the exposure for a 3- 
minute period. Extinguish the burner. 


7.3. Continued combustion. Continue observation for 
an additional 40 minutes or until all combustion 
has ceased. 


8. Observations. Note physical changes of the deck 
boards during the test, including structural failure of 
any deck board, location of flaming and glowing igni- 
tion, and loss of material (i.e., flaming drops of parti- 
cles falling from the deck). It is desirable to capture the 
entire test with a video recorder to allow review of the 
details of performance. 


12-7A-4.7.4 Report. The report shall include a description of 
the deck board material and the time of any degradation 
(effective net peak heat release rate, structural failure, flam- 
ing drops or particles falling from the deck) during the test. 


1. Calculated rate of heat release. The effective net peak 
heat release rate (HRR) shall be calculated as follows: 


1.1. During the first 5 minutes of the test (the 3 minutes 
during which the ignition source burner is operat- 
ing and the immediately following 2 minutes) the 
effective net peak HRR of the test assembly shall 
be reported as: effective net peak HRR = (peak 
heat release rate — 80 kW) / (deck surface area). 


1.2. During the remaining test duration the effective net 
peak heat release rate of the test assembly shall be 
reported as: effective net peak HRR = (peak heat 
release rate) / (deck surface area). 


12-7A-4.7.5 Conditions of Acceptance. Should one of the 
three replicates fail to meet the Conditions of Acceptance, 
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three additional tests may be run. All of the additional tests 
must meet the Conditions of Acceptance. 


1. Effective net peak heat release rate of less than or equal 
to 25 kW/ft? (269 kW/m’). 


2. Absence of sustained flaming or glowing combustion 
of any kind at the conclusion of the 40-minute observa- 
tion period. 


3. Absence of falling particles that are still burning when 
reaching the burner or floor. 


12-7A-4.8 PART B. Burning brand exposure. 
12-7A-4.8.1 Equipment. 


1. Wind tunnel. The wind tunnel shall have the capability 
of providing 12 mph (5.4 m/s) airflow over the deck 
assembly. 


2. Anemometer. Device for measuring airflow across the 
deck. 


3. Burner. Gas-fueled burner for brand ignition. 


12-7A-4.8.2 Test system preparation. See Figure 2. The 
ASTM E108 “A” brand roof test apparatus is to be used, with 
the following modifications: 


1. Deck support. The deck shall be supported horizon- 
tally with the center 60 inches (150 mm) from the front 
opening of the wind tunnel and the joists parallel to the 
airflow and resting on two transverse metal supports. 
The top surfaces of these supports, no more than 3 
inches (75 mm) wide, are at the same height as the floor 
of the wind tunnel. 


2. Fragments. Burning fragments shall be free to fall to 
the floor of the room. 


12-7A-4.8.3 Conduct of tests. 


1. Number of tests. Conduct the test on three replicate 
assemblies. 


2. Moisture content. Measure the moisture content of the 
wooden members of the assembly using a moisture 
meter (ASTM D4444), 


3. Procedure. Adhere to ASTM E108 “Standard Test 
Methods for Fire Tests of Roof Coverings” (burning 
brand test, “A” brand), with apparatus modified as 
described above in “Test system preparation” and the 
following procedure: 


3.1. The air velocity shall be calibrated using the 60-inch 
(1.5 m) framework spacing, with a smooth noncom- 
bustible calibration deck at a 5-inch (127 mm) per 
12-inch (305 mm) horizontal incline positioned 60 
inches (1.5 m) from the front opening of the wind 
tunnel. All other measurement details shall be fol- 
lowed as specified in Sections 4.4.2, 4.4.3 and 4.4.4 
of ASTM E108. Although ASTM E108 specifies 
calibration to be conducted with the 33-inch (840- 
mm) framework spacing used for the intermittent 
flame test set up, tests have shown that at the nomi- 
nal 12 mph setting, there was not difference in mea- 
sured velocity between the 33- and 60-inch (838 
mm and 1524 mm) framework spacing. 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


S22: 


ioe 


3.4. 


J. 


MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE 


Mount the test specimen at a zero horizontal 
incline positioned 60 inches (1.5 m) from the front 
opening of the wind tunnel. 


Ignite the “A” brands as specified in Section 9.4 of 
ASTM E108 as reprinted here: 


1. Each 12- x 12-inch (300 x 300 mm) face for 
30 seconds. 


2. Each 2.25- x 12-inch (57 x 300 mm) edge for 
45 seconds, 


3. Each 12- x 12-inch (300 x 300 mm) face again 
for 30 seconds. 


Center the burning brand laterally on the deck with 
the front edge 2.5 inches (64 mm) from the enter- 
ing air edge of the deck. 


Continue the exposure for a 40-minute period or 
until all combustion of the deck boards ceases. The 
test shall be terminated immediately if flaming com- 
bustion accelerates uncontrollably (runaway com- 
bustion) or structural failure of any deck board 
occurs. 


Heat Release Rate is not monitored because of the 
impracticability with the specified airflow. 


4, Observations. Note physical changes of the deck 
boards during the test, including deformation from the 
horizontal plane, location of flaming and glowing com- 
bustion, and loss of material (i.e., flaming drops of par- 
ticles falling from the deck). It is desirable to capture 
the entire test with a video recorder to allow review of 
the details of performance. 


12-7A-4.8.4 Report. The report shall include description of 
the deck board material, and the time of any degradation 
(accelerated combustion, board collapse, flaming drops or 
particles falling from the deck). 


12-7A-4.8.5 Conditions of Acceptance. Should one of the 
three replicates fail to meet the Conditions of Acceptance, 
three additional tests may be run. All of the additional tests 
must meet the Conditions of Acceptance: 


1. Absence of sustained flaming or glowing combustion 
of any kind at the conclusion of the 40-minute observa- 
tion period. 


2. Absence of falling particles that are still burning when 
reaching the burner or floor. 


FIGURE 2. DECK TEST ASSEMBLY (BURNING-BRAND) 
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DECKING ALTERNATE METHOD A 
SFM STANDARD 12-7A-4A 


12-7A-4A.1 Application. The minimum design, construction 
and performance standards set forth herein for unloaded 
decks are those deemed necessary to establish conformance 
to the provisions of these regulations. Materials and assem- 
blies that meet the performance criteria of this standard are 
acceptable for use as defined in the California Building Stan- 
dards Code. 


12-7A-4A.2 Scope. This standard evaluates the performance 
of decks (or other horizontal ancillary structures in close 
proximity to primary structures) when exposed to direct 
flames and brands. The under-deck flame exposure test is 
intended to determine the heat release rate (HRR) and degra- 
dation modes of deck or other horizontal boards when 
exposed to a burner flame simulating combustibles beneath a 
deck, The burning brand exposure test is intended to deter- 
mine the degradation modes of deck or other horizontal 
boards when exposed to a burning brand on the upper surface. 


12-7A-4A.3 Referenced document. 


1. ASTM E108. Standard Test Methods for Fire Tests of 
Roof Coverings. 


2. California Building Code, Chapter 7A. 
12-7A-4A.4 Definitions. 


1. Deck boards. Horizontal members that constitute the 
exposed surface of the ancillary structure. 


2. Heat release rate. The net rate of energy release as 
measured by oxygen depletion calorimetry. 


12-7A-4A.5 Test assembly. 


1. Size. The overall size of the test deck shall be nomi- 
nally 24 x 24 inches (610 x 610 mm) unless width vari- 
ation of deck boards requires an increase in overall 
deck width (i.e., the direction of joists) in order to meet 
the overall dimensions. The length of individual deck 
boards shall be 24 inches (610 mm), 


2. Joists. The deck is supported by two nominal 2 x 6 
Douglas-fir joists running perpendicular to the deck 
boards, and constructed with a 16-inch (406 mm) cen- 
ter-to-center spacing. A comparable species that may 
be more commonly used for structural framing of decks 
in a given region can be substituted for Douglas-fir. 


3. Deck board spacing and fastening. Edge-to-edge 
spacing and method of attachment shall conform to the 
manufacturer’s installation recommendations. The 
front deck board shall be flush with the ends of the 
joists, and the rear deck board shall overhang the end of 
the joists by 1 inch (25 mm). 

3.1. In the absence of recommended installation guid- 
ance, the edge-to-edge spacing shall be */,, inch (5 
mm) with boards mechanically attached to the 
joists using deck screws. 


3.2. If nominal 6-inch-wide (152 mm) deck boards are 
used, a total of five boards shall be used for each 


46 


deck. Changing the board width could change the 
number of deck boards. 


12-7A-4A.6 Materials. 


1. Cross-sectional dimension. All deck board materials 
are to have cross-sectional dimensions equivalent to 
use in service. 


2. Description. The material under test should be 
described as completely as possible (unit weight, thick- 
ness, width and general information regarding compo- 
sition). 


3. Condition of test material. Prior to testing, all materi- 
als (deck boards and joist material) shall be conditioned 
to a constant weight or for a minimum of 30 days at 73 
+ 4°F (23 + 2°C) and 50 + 5 percent relative humidity, 
whichever occurs first. Constant weight shall be 
defined as occurring when the change in test material 
weight is less than or equal to 2 percent in a 24-hour 
period. 


Note: The moisture content of joists shall be 
between 8- and 10-percent moisture content. 


12-7A-4A.7 Under-deck flame test. 
12-7A-4A.7.1 Equipment. 


1. Burner. A 12- x 12-inch (300 x 300 mm) diffusion 
burner shall be used. Natural gas, methane or propane 
shall be supplied to the burner through a metered con- 
trol system. The gas supply to the burner shall produce 
a net heat output of 80 + 4 kW throughout the flame 
exposure. Burner output can be determined from HRR 
or calculated from the gas flow rate, temperature and 
pressure. 


2. Oxygen depletion calorimeter. The equipment shall 
include a hood, associated ducting and instrumentation 
to provide HRR data by oxygen depletion calorimetry. 


12-7A-4A.7.2 Test system preparation. See 12-7A-4 Figure 
No. 1. 


1. Deck support assembly. Assembly that holds the test 
deck over the burner. 


2. Baffle panels and joist support. Horizontal metal 
plates to support the deck joists along their full length, 
and also to confine burner flames to the underside of 
the deck boards located between the support joists. 


3, Back wall. Ceramic fiber board or another noncombus- 
tible panel product for the back wall material. Total 
height of the back wall is 8 feet (2.4 m). 


4, Ledger board. A 4-foot-long (1.2 m) simulated 2 x 6 
ledger board shall be constructed of layers of ceramic 
fiber board (or other noncombustible panel product) 
and attached to the wall at a height slightly below the 
overhang of the rear deck board of the test deck. 
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@ 12-7A-4A.7.3 Conduct of tests. 


1. Airflow. The test is conducted under conditions of 
ambient airflow. 


2. Number of tests. Conduct the test on three replicate 
assemblies, 


3. Burner output verification. Without a deck in the 
apparatus, set the output of the burner to 80 + 4 kW. 
Conduct a verification run of 3 minutes to ensure the 
heat release rate, and then turn off the burner. 


4. Measurement of heat release rate. HRR is measured 
during the tests with a properly calibrated oxygen 
depletion calorimeter. Since HRR is typically a post- 
test analysis, this criterion for Acceptance may be 
determined at the end of the test. 


5. Burner positioning. Center the burner directly under 
the middle deck board, midway between the joists. The 
distance from the top of the burner to the bottom of the 
deck boards shall be 27 inches (690 mm). 


6. Moisture content. Measure the moisture content of the 
wooden members of the assembly using a moisture 
meter (ASTM D4444),. 


7. Procedure. 


7.1. Ignition. Ignite the burner, controlling for a con- 
stant 80 + 4 kW output. 


© - 7,2, Flame exposure. Continue the exposure for a 3- 
minute period. Extinguish the burner. 


7.3. Continued combustion. Continue observation for 
an additional 40 minutes or until all combustion 
has ceased. The test shall be terminated immedi- 
ately if flaming combustion accelerates uncontrol- 
lably (runaway combustion) or structural failure of 
any deck board occurs. 


8. Observations. Note physical changes of the deck 
boards during the test, including structural failure of 
any deck board, location of flaming and glowing igni- 
tion, and loss of material (i.e., flaming drops of parti- 
cles falling from the deck). It is desirable to capture the 
entire test with a video recorder to allow review of the 
details of performance. 


12-7A-4A.7.4 Report. The report shall include a description 
of the deck board material and the time of any degradation 
(effective net peak heat release rate) during the test. 


12-7A-4A.7.5 Conditions of acceptance. Should one of the 
three replicates fail to meet the Condition of Acceptance, 
three additional tests may be run. All of the additional tests 
must meet the Condition of Acceptance with an effective 
peak heat release rate of less than or equal to 25 kW/ft? (269 
kW/m’). 
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CHAPTER 12-8-1 
FIRE-RESISTIVE STANDARDS FOR FIRE PROTECTION 


STANDARD 12-8-100 


ROOM FIRE TEST FOR WALL AND CEILING MATERIALS 
(See Chapter 35, California Building Code.) 


STATE FIRE MARSHAL 


Authority: Sections 13143, 13146.1, Health and Safety Code 
Reference: Sections 13108, 13143, 13146.1, Health and Safety Code 


SCOPE 
Sec. 12-8-101. 


(a) Basic. This standard is intended to evaluate, under a 
specified fire exposure condition, the contribution to room 
fire growth provided by wall ceiling and/or floor materials or 
assemblies. This standard is not intended to evaluate the fire 
endurance or flamespread of material or assemblies. 


Note: See State Fire Marshal (SFM) 7-1 and Uniform 
Building Code (UBC) Standard 8-1. 


This standard can be used to evaluate the effectiveness of 
thermal barriers in restricting the contribution of combustible 
materials in the wall and floor assemblies to fire growth in a 
padded safety cell. This standard shall be used in conjunction 
with ASTM E603-77, “Standard Guide for Room Fire Exper- 
iments,” which covers instrumentation, safety precautions 
and the general effect of various parameters. 


(b) Tests and listings by approved testing agency. Test 
data for wall and/or ceiling materials or assemblies investi- 
gated and tested in accordance with the Standard for Safety 
established by Underwriters Laboratories, Inc., UL 723C, 
“Investigation for the Classification of Wall and Ceiling Inte- 
rior Finish Materials and Assemblies Using a Room Fire 
Test,” will be acceptable for evaluation against this standard, 
provided all instrumentation data required by this standard is 
incorporated in the test and report. 


(c) Test simulation. The test simulates a fire in the comer 
of an 8-foot by 12-foot (2438 mm by 3657 mm) compartment 
containing a single open doorway; this can be used to evalu- 
ate the relative performance of specific wall, ceiling and floor 
materials or assemblies when they are used together in the 
same relationship within an enclosure, in addition to simulat- 
ing the manner in which they will be used. 


(d) Materials considered. The test may be used for evalu- 
ating wall, ceiling and flooring finish materials and assem- 
blies, including panels, tiles, boards, sprayed or brushed 
coatings, etc. 
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FIRE AND SMOKE MEASUREMENTS 
AND PHOTOGRAPHIC RECORD 


Sec. 12-8-102. 


(a) Significance. This fire test is applicable to a descrip- 
tion of certain fire performance characteristics in appraising 
wall, ceiling and flooring materials, products or systems 
under specified fire exposure conditions in an enclosure. The 
test indicates the maximum extent of fire growth in an enclo- 
sure, the rate of heat release, and if they occur, the time to 
flashover and the time to flame extension beyond the door- 
way following flashover. Time to flashover is either the time 
when the radiant flux onto the floor reaches 20 kW/m’? or the 
average temperature of the upper air reaches 1100°F (593°C). 
A crumpled up single sheet of newspaper may be placed on 
the floor 3 feet (914 mm) out from the center of the front 
wall. 


The spontaneous ignition of this newspaper will provide a 
visual indication of flashover. It determines both the extent to 
which the wall and ceiling materials or assemblies may con- 
tribute to fire growth in a compartment and the potential for 
fire spread beyond the compartment under the particular con- 
ditions simulated. It does not measure the contribution of the 
furnishing materials. 


(b) Fire measurements. The potential for the spread of 
fire to other objects in the enclosure interior, remote from the 
ignition source, is evaluated by measurements of: 


1. The total heat flux incident at the center of the floor. 


2. A characteristic upper level gas temperature in the test 
compartment. 


(c) Fire spread potential. The potential for the spread of 
fire to objects outside the compartment of origin is evaluated 
by the measurement of the total rate of heat release of the fire. 


(d) Smoke measurements. Measurements of the rate of 
production of carbon monoxide and visible smoke are taken. 


(e) Photographic record. The overall performance of the 
test specimen is to be visually documented by full color pho- 
tographic records. Videotaping of the complete fire test may 
be done as an alternate to the continuous photographic record. 
Such records may show when each area of the test specimen 
becomes involved in the fire. 


(f) Photographic Specification. Photographic equipment 
shall be used to continuously record the fire spread in the 
room and the fire projection from the door of the room. The 
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location of the camera must avoid interference with the air 
inflow. 


Note: A window, cut 2-0 above the floor wall facing the 
gas burner, fitted with heat-resistant, impact-resistant glaz- 
ing provides useful photographic access. Flood lights 
should not raise the ambient temperature in the room 
above that specified in Section 12-8-110. The interior wall 
surfaces of the test room, adjacent to the corner in which 
the burner is located, shall be clearly marked with a 12- 
inch (305 mm) grid. A clock shall appear in all photo- 
graphic records, giving the time to the nearest second (or 
0.01 minute) from the start of the test. This clock shall be 
accurately synchronized with all other measurements, or 
other provisions shall be made to correlate the photo- 
graphic record with time. Color slides shall also be taken 


at 15-second intervals for the first 3 minutes of the test and — 


at a minimum of 30-second intervals thereafter for the 
duration of the test. 


REPORT 


Sec. 12-8-103. The report shall include the following items: 
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1. Material description. The name, thickness, density 
and size of the material shall be listed, along with other 
identifying characteristics or labels. 


2. Materials mounting and conditioning. 
3. Layout of specimens and attachments in test room. 


4, Relative humidity and temperature of the room and the 
test building prior to and during the test. 


5. The fuel gas flow to the ignition burner and its calcu- 
lated rate of gross heat output. 


6. The total incident heat flux at the center of the floor 
shall be reported for each heat flux gage as a function 
of time starting 1 minute prior to the test. 


7. The temperature of gases in the room, the doorway, and 
in the exhaust duct shall be reported for each thermo- 
couple as a function of time starting 1 minute prior to 
the test. The temperature recorded by the thermocouple 
in the duct will be used in the required calculation. 


8. The volumetric flow rate of the gas in the duct shall be 
calculated from Equation 12 in Appendix 12-8-1A and 
reported as a function of time starting 1 minute prior to 
the test. 


9. The oxygen concentration in the analyzer shall be 
reported as a function of time starting 1 minute prior to 
the test. 


10. The carbon dioxide concentration, if measured in the 
analyzer, shall be reported as a function of time starting 
1 minute prior to the test. 


Note: Separate reporting of the volumetric flow rate, 
temperature, oxygen and carbon dioxide and/or car- 
bon monoxide concentrations provide diagnostic 
information on the performance of the exhaust gas 
collection system and provide a check on the heat 
production calculations. 


11. The total rate of heat production shall be calculated 
from the measured oxygen and carbon dioxide and/or 
carbon monoxide concentrations, and the temperature 
and volumetric flow rate of the gas in the duct. 


12. The product of the volumetric flow rate of the gas in the 
duct and the carbon monoxide concentration at the speci- 
fied location in the combustion hood system shall be 
reported as a function of time after the start of the test. 


13. The product of the volumetric flow rate of the gas in the 
duct at the duct gas temperature and the optical density 
per foot at the specified smoke meter location in the 
duct shall be reported as a function of time after the 
start of the test. 


Note: If this product is multiplied by 1.55 x 10°, for 
English units, it gives the smoke units produced per 
second, where a smoke unit is defined as the quantity 
of smoke which, when distributed uniformly over a 
cubic meter, would have an optical density of unity 
over a path length of 1 meter. (This is the definition 
used in the Proposed ASTM Test for Heat and Visible 
Smoke Release Rates for Materials and Products.) 


14. A transcription of the visual, photographic, audio and 
written records of the fire test shall be provided. The 
records shall indicate the time of ignition of the wall and 
ceiling finishes, the approximate location of the flame 
front most distant from the ignition source, at intervals 
not exceeding 15 seconds during the fire test, the time of 
flashover, and the time at which flames extend outside 
the doorway. In addition, still photographs taken at inter- 
vals not exceeding 15 seconds for the first 3 minutes, 
beginning at the start of the test and at every 30 seconds 
for the remainder of the test shall be supplied. Photo- 
graphs showing the extent of the damage of the materials 
after the test shall also be supplied. The camera settings, 
film speed and lighting used shall be described. 


15. A report on the pretest calibration conducted in Section 
12-8-113. 


16. Report on the barometric pressure at time of test. 


17. A complete discussion of the criteria. This shall include 
all calculations and references to other data used to sat- 
isfy the criteria presented in Section 12-8-115. 


TEST SAMPLES 


Sec. 12-8-104. Samples of the test material, both in its origi- 
nal (untested) and post-tested conditions, shall be retained by 
the testing agency. All samples shall be retained by the test- 
ing agency for a minimum period of three years from the date 
of the test. All samples shall measure 4 inches by 4 inches 
(101 mm by 101 mm) by the sample thickness. Two samples 
of the material in its original pretest condition shall be 
retained. These samples shall be taken from the same material 
lot used for the test samples. Post-test samples from the test 
shall include one each, from the geometric center of each wall 
panel and the ceiling panel, and one each from the following 
locations: 


1. The top, mid-height and bottom of each wall along the 
vertical centerline of each wall panel. 
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2. The quarter points of the ceiling, in those cases in 
which the test material was applied to the ceiling. 


All samples shall be clearly identified as to the material, 
test date and their location within the room. 


SUMMARY OF METHOD AND HEAT SOURCE 
Sec. 12-8-105. 


(a) Summary of method. The test involves an ignition 
source exposure of the wall, ceiling and/or floor lining mate- 
rials or assemblies as they would be incorporated in actual 
safety cell installation. 


(b) Heat source. This method uses a gas burner to produce 
a diffusion flame in contact with the walls and ceiling in the 
corner of an 8-foot by 12-foot by 8-foot-high (2438 mm by 
3657 mm by 2438 mm) compartment. The burner produces a 
prescribed gross rate of heat output as given in Table 12-8-1A 
and Figure 12-8-1. 


The contribution of the wall, ceiling and flooring materials 
or assemblies to fire growth is measured in terms of the time 
history of the incident heat flux at the center of the floor, the 
time history of the temperature of the gases in the upper part 
of the compartment, the time to flashover and the rate of heat 
release. The test is conducted with natural ventilation to the 
test compartment provided through a single doorway 30 
inches by 80 inches (762 mm by 2032 mm) in width and 
height. The combustion products are collected in a hood feed- 
ing into a plenum connected to an exhaust duct in which mea- 
surements are made of the gas velocity, temperature and 
concentrations. 


IGNITION SOURCE AND LOCATION 
Sec. 12-8-106. 


(a) Ignition source. The ignition source for the test shall 
be a gas burner with a nominal 12 inches by 12 inches (305 
mm by 305 mm) porous top surface of a refractory material. 


Note: A burner may be constructed with a 1-inch (25 mm) 
porous ceramic-fiber board over a 6-inch (152 mm) ple- 
num; or alternatively a minimum 4-inch (101 mm) layer of 
Ottowa sand can be used to provide the horizontal surface 
through which the gas is supplied. The sand burner may be 
preferable for dripping materials. This type of burner is 
shown in Figure 12-8-7. 


(b) Burner location. The top surface of the burner 
through which the gas is supplied shall be located horizon- 
tally, 12 inches (305 mm) off the floor, and the burner enclo- 
sure shall be in contact with both walls in a corner of the 
room opposite from the door. The edge of the diffusion sur- 
face shall be within 1 inch (25 mm) of the wall. 


(c) Gas supply. The gas supply to the burner shall be pro- 
pane and shall produce a heat source as outlined in Section 
12-8-105 (b). The flow rate shall be metered throughout the 
test. The burner shall be so designed that it can be set at the 
flow rates required to produce the gross rates of heat release 
as specified in Section 12-8-105 (b). 


(d) Ignition. The burner may be ignited by a pilot burner 
or a remote controlled spark igniter. 
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COMPARTMENT DIMENSIONS 
AND CONSTRUCTION 


Sec. 12-8-107. 


(a) Compartment geometry and construction. The inte- 
rior dimensions of the floor of the fire room when the speci- 
mens are in place, shall measure 8 feet (2438 mm) + 1 inch 
(25 mm) x 12 feet (3657 mm) + 1 inch (25 mm). The finished 
ceiling shall be 8 feet (2438 mm) + 0.5 inch (13 mm) above 
the floor. There shall be four walls at right angles defining the 
compartment. 


Note: The experimental choices for the sizes of compart- 
ment fire experiments are discussed in Section 5 of ASTM 
E603. The compartment size defined in this section has 
been chosen to make it convenient to utilize standard sized 
4-foot by 8-foot (1219 mm by 2438 mm) building materi- 
als or panels. 


(b) Doorway. There shall be a 30-inch (762 mm) + 0.25- 
inch (6 mm) x 80-inch (2032 mm) + 0.25-inch (6 mm) door- 
way in the center of one of the 8-foot by 8-foot (2438 mm by 
2438 mm) walls, and no other wall or ceiling openings that 
will allow ventilation. 


(c) Wall construction. The wall containing the door shall 
be of calcium silicate board of 46 pcf density and 0.5 inch (13 
mm) nominal thickness. As an alternative to the calcium sili- 
cate board, 0.5-inch (13 mm) thick gypsum wallboard may be 
used. The door frame shall be constructed to remain 
unchanged during the test period to a tolerance of + 1 percent 
in height and width. 


(d) Compartment construction. The test compartment 
may be a framed structure or a concrete block structure. If 
self-supporting panels are tested, a separate exterior frame or 
block compartment may not be required. 


(ec) Floor materials. The floor of the test compartment 
shall be noncombustible as defined by ASTM E136. 


SPECIMEN MOUNTING AND TEST MATERIAL SIZE 
Sec. 12-8-108. 


(a) Specimen mounting. The specimens (e.g., the ceiling 
and wall materials whose condition is being tested) shall be 
mounted on a framing or support system comparable to that 
intended for their field use, using backing materials, insula- 
tion or air gaps, as appropriate to the intended application and 
representing a typical value of thermal resistance for the wall 
system. 


(b) Test material size. In the test, the ceiling material 
shall cover the entire ceiling if such an end use application is 
anticipated and the wall material shall cover three of the side 
walls, but not the wall containing the door. The wall and ceil- 
ing materials shall be mounted in the same wall-ceiling rela- 
tionship in which they are intended for use, and it therefore 
may be necessary to actually construct a section of a proto- 
type padded safety cell. 


FIRE COMPARTMENT ENVIRONMENT 


Sec. 12-8-109. The test building in which the fire compart- 
ment is located shall have vents for the discharge of combus- 
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tion products and have provisions for fresh air intake, so that 
no oxygen deficient air shall be introduced into the fire com- 
partment during the test. Prior to initiation of the test the 
ambient air at the mid-height entrance to the compartment 
shall have a velocity in any direction of less than 100 feet per 
minute. The building shall be of adequate size so that there 
shall be no smoke accumulation in the building below the 
level of the top of the fire compartment. 


AMBIENT CONDITIONS IN TEST 
BUILDING AND FIRE COMPARTMENT 


Sec. 12-8-110. 


(a) Ambient conditions in test building. The ambient 
temperature in the test building at any location outside the 
fire compartment shall be above 40°F (4°C), and the relative 
humidity shall be less than 75 percent for the duration of the 
test. 


(b) Ambient conditions in fire compartment. The ambi- 
ent temperature in the fire compartment measured by one of 
the thermocouples specified in Section 12-8-112, Item 2., D., 
shall be within the range of 65°F to 75°F (18°C to 24°C) for 
at least 16 hours prior to the test. 


(c) Humidity. The ambient relative humidity in the fire 
compartment for 16 hours prior to the test shall be within the 
range of 50 + 5 percent. This may require the use of a humid- 
ifier or dehumidifier. 


SPECIMEN CONDITIONING 


Sec. 12-8-111. The specimens shall be conditioned prior to 
mounting at a temperature of 70°F + 5°F, and at a relative 
humidity of 50 + 5 percent until they reach a rate of weight 
change of less than 0.1 percent per day. 


INSTRUMENTATION 


Sec. 12-8-112. The following are the minimum requirements 
for instrumentation for this test: 


Note: Added instrumentation may be desirable for further 
information. 


1. Total heat flux gages. 


A. Location. Two gages shall be mounted within 5 
inches (127 mm) of each other and within a dis- 
tance of 2 inches (51 mm) above the floor surface 
upward in the geometric center of the floor. 


Note: See Figure 12-8-2. 


One additional gage shall be mounted in the 
wall adjacent to the ignition burner during cali- 
bration tests only. 


Note: See Section 12-8-113, Item 2. 


It shall be 6 feet (1829 mm) above the floor, 
and 6 inches (152 mm) from the corner where the 
burner is located, along the wall opposite the 
doorway. The front surface of the calibration 
gage shall be flush with the wall surface, within 
0.04 inch (1 mm), 
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B. Specification. The gages shall be of the Gardon 


type, with a flat black surface and a 180° view 
angle, and shall be maintained at a constant tem- 
perature, within + 1.8°F above the dew point by 
water supplied at a temperature of 120°F to 
150°F (49°C to 65°C). This will normally require 
a flow rate of at least 0.1 gpm. The full-scale out- 
put range shall be 5 Btu/ft.’/sec. for the floor gage 
and 10 Btu/ft.’/sec. for the wall gage. 


Note: A suitable Gardon-type heat flux gage, 
manufactured by the Medtherm Corporation 
in Huntsville, Alabama, is listed under model 
64-5-18 for the 5 Btu/ft.?/sec. range and under 
model 64-10-18 for the 10 Btu/ft.*/sec. range. 
See R. Gardon, “An Instrument for the Direct 
Measurement of Intense Thermal Radiation,” 
Review of Scientific Instruments, Vol. 24, No. 
5, May 1953, pp. 36-70, for further informa- 
tion. 


2. Gas temperature thermocouples. 


A. Specification. Twenty-mil-diameter bare chromel- 


alumel thermocouple wire within 0.5 inch (13 mm) 
of the bead should be run along expected isotherms 
to minimize conduction errors. The insulation 
between the chromel and alumel wires must be sta- 
ble to at least 2000°F (1093°C) or the wires must 
be separated. 


Note: Metal clad ceramic powder will work 
satisfactorily. The commonly used silicone- 
impregnated glass insulation will break down 
above 1500°F (815°C). 


B. Location for doorway. A thermocouple shall be 


located in the interior plane of the door opening 
on the door centerline, 1 inch (25 mm) down 
from the top. 


Note: See Figure 12-8-3. 


C. Locations for room. Thermocouples shall be 


located 4 inches (101 mm) down from the center 
of the ceiling and from the center of each of the 
four ceiling quadrants, and one shall be directly 
over the center of the ignition burner, 4 inches 
(101 mm) below the ceiling. The thermocouples 
shall be mounted on supports, with their junc- 
tions at least 4 inches (101 mm) away from a 
solid surface. There shall be no attachments to 
the test specimens. 


Note: See Figure 12-8-3. 


D. Location in canopy hood and duct systems. 


One pair of thermocouples shall be placed 11 feet 
(3353 mm) downstream to the entrance to the 
horizontal duct. The pair of thermocouples shall 
straddle the center of the duct and be separated by 
2 inches (51 mm) from each other. 


Note: See Figure 12-8-4. 


3. Canopy hood and exhaust duct location and 
design. A hood shall be installed immediately adja- 
cent to the door of the fire room. The bottom of the 
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hood shall be level with the top surface of the room. 
The face dimensions of the hood shall be minimum 
8 feet by 8 feet (2438 mm by 2438 mm) and the 
depth shall be 3.5 feet (1067 mm), The hood shall 
feed into a plenum having a 3-foot by 3-foot (914 
mm by 914 mm) cross section. 


Note: See Figure 12-8-4.- 


The plenum shall have a minimum height of 3 feet 
(914 mm). The height can be increased up to a max- 
imum of 6 feet (1829 mm) to satisfy building con- 
straints. The exhaust duct connected to the plenum 
shall be 16 inches (406 mm) in diameter, horizontal, 
and shall have a circular aperture of 12 inches (305 
mm) at its entrance. 


The hood shall have sufficient draft to collect all 
the combustion products leaving the room. This 
draft should be capable of moving up to 5,000 stan- 
dard cubic feet per minute (scfm) during the test. 
Provisions shall be made to vary the draft so that it 
can operate at either 1,000 or 5,000 scfm. Mixing 
vanes may also be required in the duct if concentra- 
tion gradients are found to exist. 


An alternate exhaust system design may be used if 
it has been shown to produce equivalent results. 
Equivalency may be shown by meeting the require- 
ments of Section 12-8-113, Item 5. 


. Duct gas velocity specification. A_ bidirectional 


probe or equivalent measuring system shall be used 
to measure gas velocity in the duct. 


Note: See B. J. McCaffrey and G. Heskjestad, 
Combustion and Flame, 26, 125-127 (1976). 


The probe shown in Figure 12-8-6 consists of a 
short stainless steel cylinder 1.75-inch (44 mm) long 
and 0.975-inch (25 mm) inside diameter with a solid 
diaphragm in the center. The pressure taps on either 
side of the diaphragm support the probe. The axis of 
the probe shall be along the centerline of the duct 11 
feet (3353 mm) downstream from the entrance. The 
taps shall be connected to a pressure transducer 
which shall be able to resolve pressure differences 
of 0.0001-inch (0.002 mm) of water. 


Notes: 


1. Capacitance-type transducers have been 
found to be the most stable for this applica- 
tion, 


2. The bidirectional probe is specified rather 
than the pilot-static tube in order to avoid 
problems of clogging with soot. 


. Duct oxygen concentration specification. A stain- 


less steel gas sampling tube shall be located 13 feet 
(3962 mm) downstream from the entrance to the 
duct, to obtain a continuously flowing sample for 
determining the oxygen concentration of the exhaust 
gas as a function of time. A suitable filter and cold 
trap shall be placed in the line to remove particulates 
and water. The oxygen analyzer shall be of the para- 
magnetic or polarographic type and shall be capable 
of measuring the reduction in oxygen concentration 
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over the range of 0.21 down to 0.15 with an accu- 
racy of + 2 percent in this concentration range. The 
signal from the oxygen analyzer must be within 5 
percent of its final value in 30 seconds after intro- 
ducing a step change in composition of the gas 
stream flowing past the inlet to the sampling tube. 


. Duct carbon dioxide concentration specification. 


The gas sampling tube defined in Section 12-8-112, 
Item 5, or an alternate tube in the same location, 
shall provide a continuous sample for the measure- 
ment of the carbon dioxide concentration with an 
analyzer which has a range of 0 to 20 percent and a 
maximum error of 2 percent of full-scale. The total 
system response time between the sampling inlet 
and the meter shall be no greater than 30 seconds. 


. Duct carbon monoxide concentration specifica- 


tion. The gas sampling tube defined in Section 12-8- 
112, Item 5, or an alternate tube in the same loca- 
tion, shall provide a continuous sample for the mea- 
surement of the carbon monoxide concentration 
with an analyzer which has a range of 0 to 10 per- 
cent and a maximum error of 2 percent of full-scale. 


. Optical density of smoke in duct specification 


(supplementary measurement). A meter shall be 
installed to measure the optical density of the 
exhaust gases in a vertical path across the width of a 
horizontal duct, 1 foot (105 mm) downstream of the 
duct velocity probe. A horizontal path should be 
used with a vertical duct. 


A suitable design for the meter is as follows: 


Use as a light source a number 1810 lamp which 
is rated at 6.3 volts, 0.40 amps, and 1.5 candela and 
is operated at 5 volts d.c. The lamp is mounted at the 
focal point of a + 20 diopter and 50 mm diameter 
double convex collimating lens. At the other side of 
the duct the collimated beam is intercepted by a + 10 
diopter 50 mm diameter plane convex lens and con- 
centrated onto the cathode of a 1P39 phototube. A 
Corning CS3-132 type 3304 filter (available from 
the Swift Glass Company, Box 890, Elmira Heights, 
NY 14903) is used in front of the phototube to cor- 
rect its spectral response to the standard photopic 
curve of the human eye, 


The lens, filter and phototube are mounted inside 
of a light-tight housing which is blackened inside to 
minimize internal reflections. The phototube is con- 
nected to a linear operational power amplifier with 
an adjustable gain of 10° which in turn is connected 
to a commercially available log ratio amplifier to 
produce an output voltage proportional to the optical 
density. A smoke meter meeting the above require- 
ments is described in a report by R. W. Bukowski, 
“Smoke Measurements in Large- and Small-scale 
Fire Testing,” NBSIR 78-1502, October 1978. 
Alternate systems can be used, but the color tem- 
perature of the light source must match that of the 
1810 lamp under the specified operating conditions, 
and the light receiver, including the photo detector, 
must match the standard photopic curve of the eye. 
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The optical density shall be continuously 
recorded over the duration of the test. After comple- 
tion of the test, the optical density reading must be 
less than 0.02 (transmission higher than 95 percent). 


CALIBRATION AND DOCUMENTATION OF 
IGNITION SOURCE AND TEST EQUIPMENT 


Sec. 12-8-113. A calibration test shall be performed prior to 
and within 30 days of any fire test. The calibration test, to last 
for 15 minutes, shall use the standard ignition source with 
inert wall and ceiling materials (calcium silicate board of 46 
pef density and 0.5-inch (13 mm) thickness. The following 
quantities shall be reported: 


1, Once the burner is activated, the output of all instru- 
ments normally used in the test is to be measured and 
data recorded as a function of time. 


2. The time history of the total heat flux at the wall loca- 
tion, 


3. The maximum extension of the burner flame as 
recorded by still color photographs of 0.1 second expo- 
sure time taken at a minimum of 30-second intervals, or 
more often if it is changing rapidly. These shall be 
taken with a camera operating in the “operative mode” 
with the camera set to the standard ASA ratings of the 
film. 


4, The temperature and velocity profiles across the duct 
cross-section at the location of the bidirectional probe if 
one is used. These profiles shall be used to determine 
the factor “k” in Equation 12, Appendix 12-8-1A. 


5. The total rate of heat production is determined both by 
the oxygen consumption calculation and by the metered 
gas input. These must agree within 5 percent. 


Note: The net heat of combustion is 2,283 Btu/ft* 
for propane at 68°F (20°C) and 14.7 psi. This value 
should be used in this calculation. 


TEST PROCEDURE 


Sec, 12-8-114. The following paragraphs describe the steps in 
the test procedure: 


1. Establish an initial volumetric flow rate of 1,000 cfm 
through the duct if a forced ventilation system is used. 
If a forced ventilation system is used, increase the vol- 
ume flow rate through the duct to 5,000 cfm when the 
oxygen content falls below18 percent. 


2. Turn on all sampling and recording devices and estab- 
lish steady state baseline readings for at least 1 minute. 


3. Ignite the gas burner and start the clock simultaneously. 
Increase gas flow rate in steps as indicated in Section 
12-8-106 (c). 


4. Take 35 mm color slides at 15-second intervals during 
the first 3 minutes and at 30-second intervals thereafter 
to photographically document the growth of the fire. 


5. Provide a continuous voice or written record of the fire, 
which will give times of all significant events such as 
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flame attachment to the wall, flames out of the door- é / 


way, flashover, etc. 


6. The ignition burner shall be shut off at 15 minutes after 
initiation of the test and the test terminated at that time 
unless safety considerations dictate an earlier termina- 
tion. 


7. Photograph and verbally describe the damage after the 
test. 


FLASHOVER AND SMOKE 
Sec. 12-8-115. 


(a) Flashover. The criterion for acceptable performance 
shall be that the compartment never reaches flashover at any 
time during the 15-minute period of ignition source burner 
operation. Flashover shall be considered to have occurred if 
one or more of the following conditions occur during the test: 


1. The average ceiling gas temperature, as determined by 
averaging the temperature at the center and quarter 
point thermocouples, reaches or exceeds 1112°F 
(600°C), 


2. The total heat flux at the floor, as determined by either 
of the total heat flux meters mounted in the geometric 
center of the floor, reaches or exceeds a value of 1.761 
Btu/ft.’/sec. 


3. Visible flaming extends from the doorway of the test 
compartment. 


(b) Smoke. Materials meeting the acceptance criteria of 
this standard shall have a smoke density rating no greater 
than 75 when tested in the thickness intended for use by UBC 
Standard 26-5, or when tested in accordance with UBC Stan- 
dard 8-1. 


MARKINGS 


Sec. 12-8-116, All materials shall be provided with a manu- 
facturer’s label or other permanent marking clearly identify- 
ing the manufacturer label or other permanent marking 
clearly identifying the manufacturer, the product and model 
numbers (or brand name). Materials approved and listed by 
the State Fire Marshal shall be marked as required by Section 
1,58, Title 19, C.A.C. 


TABLE 12-8-1A 
IGNITION SOURCE RATE OF HEAT RELEASE 
PROGRAM FOR TESTS OF SAFETY CELL PADDING MATERIALS 


ELAPSED TEST TIME (Min) 


BURNER GROSS RATE 
OF HEAT RELEASE (KW) 
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132 


FIGURE 12-8-1—TIME—MINUTES 


SIDE WALL 


FLOO HEAT 
HEAT FLUX | FLUX METER 
METERS G 


END WALL 


SIDE WALL 


FIGURE 12-8-2—LOCATION OF HEAT FLUX METERS 
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SIDE WALL 


END WALL 


SIDE WALL 


FIGURE 12-8-3—ROOM THERMOCOUPLE LOCATIONS 


Note: Two 0.20 mil. Type K thermocouples at each location. 
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SIN: 13 FT. OIN. 5 FT.OIN. 
12 FT. OIN. 


16 FT. @ ROUND DUCT 


MINIMUM DISTANCE 
TO EXHAUST FAN 


GAS SAMPLING PORT 
SMOKE METER LIGHT PATH 


BIDIRECTIONAL PROBE AND 
TWO THERMOCOUPLES 


CANOPY HOOD 


8 FT. OIN 
MINIMUM 
SURFACE OF 
TOP OF TEST SPECIMEN 
DOOR OPENING 8 FT. + 1/2 IN. 
GAS BURNER 
IGNITION SOURCE 


Fie 


Ce es 12 FT. +1IN. see aan 


NOTES: 
1. PLENUM HEIGHT MAY BE INCREASED UP TO6FT. 
TO ADJUST FOR BUILDING CONSTRAINTS. 


2 SUPPORT FOR HOOD MUST NOT INTERFERE 
WITH AIR INFLOW TO ROOM. 


3. THE EXHAUST SYSTEM MUST BE CAPABLE OF 
EXHAUSTING AT LEAST 5,000 SCFM. THIS MAY 
RESULT IN A FLOW OF UP TO 12,000 ACFM, 
DEPENDING ON DUCT GAS TEMPERATURE. 


FIGURE 12-8-4—SECTION VIEW OF ROOM TEST APPARATUS 
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8FT.OIN. MINIMUM 


let sami 8FT.OIN. MINIMUM eee dae 


FIGURE 12-8-5—PLAN VIEW OF CANOPY HOOD 


VARIABLE LENGTH SUPPORT TUBES 
tee emt — 7.26 mm (TO AP INSTRUMENT) 
: (0.2861N.) 


p 
N 
Oo 
3 
3 


FIGURE 12-8-6—BIDIRECTIONAL PROBE 
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NOMINAL 
3/4 IN. PIPE 


12 IN. + 
NOTE: SHOWN WITHOUT SAND 
TOP VIEW 
SPACE FILLED WITH 
WHITE OTTOWA SILICA SAND 
6 IN 
APPROX, 1-1/8 IN. eee ae 


SIDE VIEW 


FIGURE 12-8-7—GAS BURNER 
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4 COILS OF 30 FT. 


COPPER TUBING 
SUBMERGED IN 
WATER BATH 
PROPANE SUPPLY 
2 FT. 
v (om) (eo 
4 NEEDLE 
VALVE 6} 
FLOWMETER 30 PSIG 
i PRESSUR 
Ss HIGH VOLUME 
GAS REGULATOR 
FISHER #620-7810 
TO BURNER OR EQUIVALENT 


WATER BATH 


FIGURE 12-8-8—BURNER GAS FLOW CONTROL AND MEASUREMENT 
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CALCULATION OF THE TOTAL RATE OF HEAT AND CARBON 
MONOXIDE OR CARBON DIOXIDE PRODUCTION 


The total rate of heat production is given by 


5 = EbX’o, V, (1) 
where: 
FE =the heat release per volume of oxygen consumed, 
467 Btu/ft.’ 
) = the fraction of the oxygen consumed 


X°o, = the ambient molar concentration of oxygen 


V, = the volume flow rate of air into the system corrected 
to 36°F (including that which enters the room and 
that which passes directly into the exhaust duct). 


The oxygen depletion is given by 
Ms ‘ M, 
eee es 


M, 


02 


(2) 


where: 
M> =the molar flow rate of oxygen into the system. 
M,, =the molar flow rate of oxygen in the exhaust duct. 


The concentrations of oxygen and carbon dioxide in the 
analyzers are given by 


ae: P vats thetslvl sonal (3) 
: My, + My, + Moo, 
M 
ie Ap: ele Ea whack ke a (4) 
My, + M,,+ Moo, 


where: 

My, = the molar flow rate of nitrogen into the system. 

M,,., = the molar flow rate of carbon dioxide in the exhaust 
eructs 


It is assumed that all the water is trapped out and that the 
only gases passing through the analyzers are nitrogen, oxygen 
and carbon dioxide. 


Combining Equations 3 and 4 to get 


LE 
Myo, = aur 


02 


and noting that 


M,, 
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Equation 3 can be solved for M,, , 


= Moy, /¥o)-Xo 


# 1-X,, -Xpo, ©) 


which, when substituted into Equation 2, yields 


fe ele ot a 
HL -Xo,/1 = Xo) 
The volumetric flow rate in the exhaust duct is given by 
Vs= (1-0) Vs + OV, (7) 
where: 
V, = referred to standard conditions 68°F. 
V, = referred to standard conditions 68°F. 


= the expansion factor, due to chemical reaction, of the 
air that is depleted of its oxygen. 


= Xv, + bX'y, = 0.79 + 0.216 (8) 


where b is the ratio of the moles of combustion products 
formed to the moles of oxygen consumed. The value of 
ranges from 1.000 for carbon to 1.175 for cellulose with the 
plastics having values in between. In order to reduce the error 
incurred when unknown products are burning is taken to have 
an intermediate value of 1.084 which is exact for propane, the 
burner gas. 


From Equation 7, the volumetric flow rate of air entering 
the system is 


V,=Vs/[1 + (- 10] (9) 
Setting: = 1.084 
E = 467 Btu/ft? 
xX =021 


02 


Equation 1 becomes 


EoX,,V, 98.10V 
2, = —— = ——_ Btu/min. 10 
Siliieiaas ba 0084bink te «. he 
if V, is in cfm referred to 68°F. 
Setting E = 17.4 MJ/m* 
‘ 3.650V. 
= ———_ MW 11 
* = T+ 0.0846 (1) 


where: 


V,; = in m*/sec, and is determined from the flow measure- 
ment in the exhaust duct 


= the oxygen depletion, which is obtained from Equation 6. 
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CALCULATION OF THE TOTAL RATE OF HEAT AND CARBON MONOXIDE OR CARBON DIOXIDE PRODUCTION 


When the velocity is measured with a bidirectional probe 
and the Reynolds number correction is taken into account, the 
volumetric flow rate in m*/sec. in the duct under standard 
conditions is given by 


V, = 0.926kA [(2p/,) (T,/T)] fe = 201KA JO 7 12) 
where: 


0.926= a suitable calibration factor for air velocities in 
excess of 3 ft./sec. in a 16-inch (406 mm) duct 


k = the ratio of the average duct gas mass flow per unit 
area, as determined by measuring the velocity and 
temperature profiles across the stack, and the velocity 
and temperature at the center line where the 
bidirectional probe is located during the test 


A =the cross-sectional area of the duct in m’ at the 
location of the probe 

0 = the differential pressure measured with the probe in 
Pa 

o =the density of air in kg/m’ at the reference 


temperature 7, in K 
T = the duct gas temperature in K 


The volumetric flow rate can be expressed in standard 
cubic feet per minute (scfm) at 60°F using common engineer- 
ing units by 


V, = 8.38 x 10°kA [p/(t + 459)]'/, scfm (13) 
where: 
A = given in ft’ and in. of water 
po = given in ft’ and in, of water 
t = the duct gas temperature in °F. 


The volume flow rate of CO in m*/sec. through the duct 
can be found from the formula 


0.79V,X,,, 


Vig = ope 
(1 + 0.0846)(1 Gs Aan, —X,,) 
where: 


Xco = the concentration of carbon monoxide measured in 
the analyzer. 


This can be derived as follows 


duct and of the air into the system including 
that flowing into the room and that entering the 
exhaust duct directly. 


The ratio of the CO and O, concentration in the duct are 
the same as in the analyzer so that 


M Xx, 
Cay ee et . (16) 
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When CO is present in the sampling line, Equation 5 
becomes 


Mm M (X,, /X5,)—Xo, 
Ral WGI | soot Ke 


5 sai yf aa 


O 


(17) 


Equation 14 is obtained by combining equations 15, 16 
and 17, letting 


1-X;, = 0.79, and letting 
Vy = s 
Ar i= 0.0840 


When CO is not measured, but is removed from the sam- 
ple line and CO is measured, » and @ are calculated as fol- 
lows 


bee OM OO 
o = ee eee (18) 
X",(Xo,1 Xoo) 


8 =[>- (E" - BVE\(1 — o)/2)(X,X,)1 


E'X, V4(MW) (19) 
where: 
E" = 23.4MJ/m 
BE =174Miin 
Vie =irysect 
referred to a 68°F base. Thus, @ becomes 
2 =[h-0.345((1 - §)2X,,/X, )] 
17.4X,,V(MW) (20) 


When Equations 18 through 20 are used to calculate the 
rate of heat release, @ , the carbon dioxide must be removed 
from the sample streams flowing through the oxygen and car- 
bon monoxide analyzers. The removal of carbon dioxide can 
be accomplished by passing the sample stream through a fil- 
ter of either ascarite or an aqueous solution of sodium 
hydroxide. 
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APPENDIX 12-8-1B 


GUIDE TO MOUNTING TECHNIQUES 
FOR WALL AND CEILING INTERIOR FINISH MATERIAL 


GENERAL 
Sec. 12-8-1B.1. 


(a) Basic. This guide is intended as an aid in determining 
the method of mounting various building materials in the 
standard fire test room. These mountings are described for 
test method uniformity and good laboratory practice; they are 
not meant to imply restriction in the specific details of field 
installation. They are intended to be used for general material 
testing where the specific details of the field installation 
either have not been established or are so broad that any sin- 
gle installation method may not be representative of the full 
range of installation possibilities. 


(b) Mounting methods. The suggested mounting methods 
are grouped according to building materials to be tested 
which are broadly described either by usage or by form of the 
material. For some building materials, none of the methods 
described may be applicable. In such cases, other means of 
attachment may have to be devised. Wherever possible, these 
specimens shall be mounted using the same method of attach- 
ment as that contemplated in the field installation. 


(c) All backing materials, when used, shall be supported 
on a framed support system. A typical supporting framework 
is shown in Figure 12-8-1B-1. 


(d) Whenever calcium silicate board or gypsum wallboard 
is specified as a backing substrate in subsequent paragraphs, 
the material shall be 0.5-inch-thick (13 mm) calcium silicate 
board supplied in 4 feet by 8 feet (1219 mm by 2438 mm) 
sheets with a density of 46 lb/ft’, or 0.625-inch-thick (16 mm) 
gypsum wallboard “Type X” supplied in 4 feet by 8 feet 
(1219 mm by 2438 mm) sheets with a density of 42.2 lb/ft’, 
and they shall be uncoated. Where metal screws in combina- 
tion with washers and wing nuts are specified for fastening, 
they shall be standard 0.25-inch (6 mm) by 20 TP! round head 
steel machine screws, 0.25-inch (6 mm) by 20 TPI steel wing 
nuts and 2 inch (51 mm) O.D. by 0.044-inch-thick (1 mm) 
flat steel washers with a 0.281-inch (7 mm) I.D. hole. Fasten- 
ing screws shall be installed as shown in Figure 12-8-1B-2. 
The fastening pattern is shown in Figure 12-8-1B-3 for rigid 
wall materials and Figure 12-8-1B-4 for flexible wall materi- 
als. The fastening pattern for all ceiling materials is shown in 
Figure 12-8-1B-5. 


ACOUSTICAL MATERIALS 
AND OTHER BOARD MATERIALS 


Sec. 12-8-1B.2. 


(a) Depending on the type of field mounting required by 
the acoustical product, either wood furring strips or metal 
runners are to be used to support acoustical material. 
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(b) Wood furring strips for mounting acoustical materials 
and other board materials are to be nominal 1-inch by 2-inch 
(25 mm by 51 mm) wood furring strips and attached to a gyp- 
sum wall board substrate to approximately the field installa- 
tion. 


(c) Metal runners for mounting are to be attached to the 
0.625-inch (16 mm) gypsum wallboard substrate to approxi- 
mate the field suspension systems application. 


BATT OR BLANKET-TYPE INSULATING 
AND OTHER FLEXIBLE MATERIALS 


Sec. 12-8-1B.3. Batt or blanket and other flexible materials 
which do not have sufficient rigidity or strength to support 
themselves are to be supported by round head machine 
screws in combination with wing nuts and flat washers, as 
specified in Section 12-8-1B.1 (d), which are inserted 
through the material in such a way as to fasten the material to 
a substrate board. 


BUILDING UNITS 


Sec. 12-8-1B.4. Materials falling within this category include 
organic and/or inorganic materials formed or laminated into 
blocks, boards, planks, slabs or sheets of various sizes, thick- 
nesses or shapes. If building units have sufficient structural 
integrity to support themselves, no additional mounting to a 
substrate board support is required. If the building units are of 
such construction as to require individual components and are 
not self-supporting, the component is to be fastened to the 
substrate board as specified in Section 12-8-1B.1 (d). 


COATINGS OR SPRAY APPLIED MATERIALS 
Sec. 12-8-1B.5. 


(a) Coating materials, such as cementitious mixtures, mas- 
tic coatings, sprayed fibers, etc., are to be mixed and applied 
to the substrate board as specified in the manufacturer’s 
instructions at the thickness, coverage rate or density recom- 
mended by the manufacturer. 


(b) Materials intended for application to a wood surface 
are to be applied to a substrate made of | inch by 4 inches (25 
mm by 101 mm) nominal “C” and better VG Douglas fir 
flooring (FSC 70 to 90) or to other species for which the sur- 
face burning characteristic is to be measured. 


(c) Coating materials intended for application to particular 
combustible surfaces, but not wood, are to be applied to the 
specific surface for which they are intended. The coating 
material and combustible material are to be attached to the 
substrate board as specified in Section 12-8-1B.1 (d). 
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(d) Coating materials intended only for field applications WALL COVERING MATERIAL e 
to nonflammable surfaces are to be applied to 0.5 incalcium —_—_§e¢, 12-8-1B.6. Wall coverings such as vinyl coatings, wall- 
silicate board. paper, etc., of various types are to be mounted on 0.625-inch 


(16 mm) gypsum wallboard or on the actual substrate to 
which they are to be applied, using the adhesive and applica- 
tion technique specified by the manufacturer. 


FRAMING 


ieee; 


FIGURE 12-8-1B-1—TYPICAL STEEL FRAME SUPPORT SYSTEM 


1/2 IN. CALCIUM SILICATE BOARD OR 
5/8 IN, TYPE X GYPSUM WALLBOARD 


SAMPLE 


2 IN. FLAT STEEL WASHER 


s s @ ad 


1/4 IN. X 20 MACHINE SCREW 


FIGURE 12-8-1B-2—MATERIAL FASTENING TECHNIQUE 
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| Toe — 21 — 2rt——et+— 2Ft—etet Fim 


FIGURE 12-8-1B-3—TYPICAL MOUNTING 
TECHNIQUE FOR RIGID WALL MATERIALS 


Note: When required, additional fasteners may be used to hold up the specimen flush to the wall. 
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i ort —>fe— ort ee ort poser 


FIGURE 12-8-1B-4—TYPICAL MOUNTING 
TECHNIQUE FOR FLEXIBLE WALL MATERIALS 


Note: When required, additional fasteners may be used to hold up the specimen flush to the wall. 


66 2022 CALIFORNIA REFERENCED STANDARDS CODE 


GUIDE TO MOUNTING TECHNIQUES FOR WALL AND CEILING INTERIOR FINISH MATERIAL 


9 Ss 
1IN. 
Cecelia yf 2 FT. eles 2 FT, ag lannal becnig 


FIGURE 12-8-1B-5—TYPICAL MOUNTING TECHNIQUE FOR CEILING MATERIALS 
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CHAPTER 12-10-1 
EXITS 


POWER-OPERATED EXIT DOORS 
STANDARD 12-10-1 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-10-100. 


(a) General. These requirements and methods of test 
apply to power operated: swinging doors, and combination 
sliding and swinging doors intended for installation in loca- 
tions where conforming exits are required by Title 24, Cali- 
fornia Code of Regulations, Part 2, Chapter 10. 


(b) Power-operated doors described in (a) may be pro- 
vided with air, hydraulic or electric operators actuated from a 
floor, activating carpet, photoelectric device or other 
approved signaling device. 


(c) Alternates. A product employing materials or having 
forms of construction differing from those described in this 
procedure may be examined and tested in accordance with 
the intent of these testing procedures and, if found to be sub- 
stantially equivalent, may be recognized for listing. 


(d) Application. The minimum design, construction and 
testing procedures set forth herein are those deemed as the 
minimum necessary to establish conformance to the regula- 
tions of the State Fire Marshal contained in Title 24, Califor- 
nia Code of Regulations. 


(e) Fire door assemblies. Power-operated doors intended 
for installation in openings where listed fire door assemblies 
are required, shall in addition to the requirements of this stan- 
dard, be tested in accordance with the Fire Door Assembly 
Tests, SFM 12-7-4. 


GENERAL 
Sec. 12-10-101. 


(a) Panic hardware. Power-operated doors intended for 
installation in openings where panic hardware is required 
shall be tested with listed panic hardware on the doors. 


(b) Glazed doors. Glazing of doors shall conform to Title 24, 
California Code of Regulations, Part 2, Chapter 7. 


(c) Opening degree. Where manually operated in the direc- 
tion of egress, leaves of swinging doors or swing-out sections 
of sliding doors shall swing open to not less than 90 degrees 
from the closed position. 


(d) Locking mechanisms. Locking mechanisms on doors 
intended for locations which do not require panic hardware 
shall be of a type readily identified as locked, and the doors 
shall be posted with durable, permanent signs reading 
“THESE DOORS TO REMAIN UNLOCKED WHENEVER 
THE PUBLIC IS PRESENT.” Signs shall be 1-inch-high (25 
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mm) block letters on a contrasting background. Signs shall be 
located on the header framing. 


(e) Swinging and sliding doors. Each swing-out leaf of 
swinging or sliding doors with swinging sections shall be 
provided with durable signs in not less than 1-inch (25 mm) 
block letters on contrasting background wording, “IN EMER- 
GENCY, PUSH TO OPEN,” or other approved wording. The 
sign shall be located at the closing edge of the door not less 
than 36 inches (914 mm) or more than 60 inches (1524 mm) 
above the floor. The sign shall read horizontally and be in two 
lines. 


Illuminated exit signs when required by other provisions 
of the basic building regulations shall be installed above the 
header. Wiring and circuit arrangement shall conform to the 
provisions of the California Electrical Code. 


(f) Electrical wiring and devices. Electrical wiring, elec- 
trical devices and controls shall be of a type tested and listed 
in conformance with the standards established by the Califor- 
nia Electrical Code, or shall be tested for conformance with 
the testing procedures approved by the State Fire Marshal. 


(g) Testing. Doors with power operators shall be exam- 
ined and tested by a testing laboratory approved by the State 
Fire Marshal, or tests shall be conducted by a qualified inde- 
pendent fire protection engineer, acceptable to the State Fire 
Marshal. 


(h) Test report. The test report shall contain engineering 
data and drawings; size and weight of door tested; wiring dia- 
grams of electrical control systems; schematic drawings of 
mechanical controls; and operating manuals. The report shall 
describe the mechanical operation of the power operator in 
sequence as the door(s) open and close under normal and 
emergency conditions. The report shall set forth the tests per- 
formed in accordance with the provisions of this standard and 
the results thereof. The report shall additionally contain an 
analysis comparing each feature of the design against the per- 
formance test procedures contained herein. 


(i) Simulated installation and test equipment. Doors 
with power operators shall be installed in a simulated wall 
and door framing assembly in accordance with the manufac- 
turer’s instructions. The test specimen shall be not less than 3 
feet (914 mm) wide by 7 feet (2133 mm) high, A motor- 
driven or suitable mechanism shall be used to actuate the acti- 
vating carpet. The rate of operation or number of cycles shall 
be 3 to 5 per minutes. On sliding doors with a swing-out sec- 
tion additional operating endurance tests shall be conducted. 
A motor-driven mechanism or other approved means shall be 
used to push the swinging door section open and pull the 
swinging section closed at a rate of 3 to 5 cycles per minute, 
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so that the latching mechanism and disconnect switches oper- 
ate as in service. During the test the door specimen shall have 
only the lubrication which is provided by the manufacturer at 
the factory, or as may be recommended by the manufacturer 
in his installation instructions. 


(j) Endurance tests. The power operator shall function as 
intended to open and close the door(s) for 100,000 cycles of 
operation without failure or excessive wear of parts. The 
release mechanism and disconnect switches of the swinging 
section in sliding doors shall function as intended for 250 
cycles of operation without failure or excessive wear of parts. 
The opening and closing forces, and the speed of opening and 
closing shall be recorded at the start of the endurance tests, 
and shall again be recorded at the end of the endurance tests. 
Opening and closing forces at the beginning and at the end of 
the endurance test shall not exceed the maximum forces pre- 
scribed in these procedures. 


HISTORY: 
|. Editorial correction (Register 71, No. 52 errata sheets). 


SWINGING DOORS 
Sec. 12-10-102. 


(a) Each door opening when the door(s) is in the 90-degree 
open position, shall provide a clear opening width of not less 
than 28 inches (711 mm), with no single leaf less than 24 
inches (609 mm) in width. 


(b) Doors in pairs. Doors in pairs shall be equipped with a 
separate operator for each leaf unless tests with a tandem 
operator with one leaf jammed in a closed and in a partially 
Open position indicates that the second leaf continues to oper- 
ate or is free to swing into the open position without exceed- 
ing the maximum permitted manual opening pressures. On 
doors with mechanical controls, one mechanism shall be sub- 
jected to fault conditions; during the fault condition the sec- 
ond leaf shall be openable manually without exceeding the 
maximum permitted opening pressure. 


(c) Closing mechanism. Normal closing of doors shall be 
by spring action, pressure-operated mechanism or electrically 
driven mechanism. The closing force measured at the closing 
stile shall not exceed 40 pounds at any point in the closing 
arc. The final 10 degrees of closing shall be not less than 1'/, 
seconds. 


(d) Each possible fault condition that affects the power 
supply shall be introduced into the door and power-operator 
assembly. Under each fault condition, single doors and each 
leaf of doors in pairs shall open to the 90-degree position with 
an applied pressure at the normal location at the push plate 
not exceeding 40 pounds. 


(ec) In-swinging doors. Power-operated in-swinging doors 
are not recognized in determining exit width opening 
required to swing in the direction of egress. 


(f) Activating carpets and safety mats. 


1. When carpets are used as the activating device, they 
shall have a width! not less than 10 inches (254 mm) 
less than the clear width of the door opening with the 
centerline of the carpet in the centerline of the door 
opening. 


2. The length? of activating carpets shall be not less 
than 42 inches (1067 mm). The length of activating 
carpets for doors exceeding 42 inches (1067 mm) in 
width shall be not less than 56 inches (1422 mm). 


3. Doors serving one-way traffic only shall be pro- 
vided with a safety mat* having a length not less 
than the width of the widest leaf. 


4, Doors serving both egress and ingress shall have a 
series of joined carpets on the swing side of the door 
arranged as follows: 


A. One safety carpet or mat nearest to the door at 
least as long as the width of the door leaf; 


B. One or more activating carpets to provide a total 
carpet length on the swing side of not less than 
2'/, times the width of the widest door leaf. 
HISTORY: 
1, Editorial correction (Register 71, No. 52 errata sheets), 


SLIDING DOORS 
Sec. 12-10-103. 
(a) General. 


1, Sliding leaves of sliding doors shall be provided 
with swinging sections arranged to swing in the 
direction of egress when pressure is applied at the 
location of normal push plates or on the crossbar of 
panic hardware on doors where panic hardware is 
required. 


2. Operation of the swinging section shall disconnect 
the sliding door power operator. 


3. Permanent stops shall be provided to prevent double 
swing. 


4. Location of the breakway tension adjustment, open- 
ing and closing speed adjustment, opening and clos- 
ing snub speed adjustments, opening and closing 
power pressure adjustments, and similar controls 
shall be concealed and not readily accessible where 
they may be subject to tampering. 


5. Doors shall be suspended from overhead track. 
Operators, control levers or mechanisms shall be 
guarded. 


(b) Closing mechanism. The closing force of sliding 
doors at 24 inches (609 mm) of opening shall not exceed 30 
pounds with a closing speed not in excess of 1.5 feet per sec- 
ond. 


1 Width: Shall be measured between the exposed edges of the carpet tread surface excluding molded edge bevels or aluminum edge trim. 
2 Length: Shall be measured from the centerline of the doors pivot to the exposed edge of the carpet tread surface excluding molded edge bevels or 


aluminum edge trim. 


3 Safety Mat: A safety mat is one that will prevent the door from opening if there is pressure on the safety mat before pressure is applied to the 
activating mat, and one that will prevent the door from closing following normal door actuation until pressure on the safety mat is removed. 
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(c) Opening width. The minimum clear width of the door 
opening with the swinging section, or sections in the 90- 
degree open position shall be not less than 28 inches (711 
mm) with no single leaf less than 24 inches (609 mm) in 
width. 


(d) Opening forces. The swinging section in sliding doors 
shall swing open into the full open position when an opening 
force not exceeding 40 pounds is applied at the normal push 
plate location or on the crossbar of panic hardware. 


(e) Fault condition introduced. Under each possible fault 
condition that affects the power supply with the sliding leaf 
or leaves retracted one-half the leaf width into its or their 
pocket(s) each swinging section shall open to the 90-degree 
position with an applied pressure at the normal location of the 
push plate not exceeding 40 pounds. 


(f) Sliding doors without swing-out section. Power-oper- 
ated sliding doors which are not provided with a swing-out 
section may be evaluated for conformance to the mechanical 
requirements and endurance tests provided in this standard. 
Power-operated sliding doors which are not provided with a 
swing-out section shall not be listed for use in locations 
where required exits are specified in Part 2, Title 24, Califor- 
nia Code of Regulations. 


(g) Activating carpets, safety mats. Activating carpets 
and safety mats shall conform to Section 12-10-102 (f). 


MARKING 


Sec. 12-10-104. The name of the manufacturer, or trademark 
by which the manufacturer can be readily identified, shall be 
legibly marked on the operating equipment where it can be 
seen after installation. The type, model number or letter des- 
ignation identifying the product as a listed device shall be 
provided on a label attached in a location as indicated in its 
listing. 
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CHAPTER 12-10-2 
EXITS 


SINGLE-POINT LATCHING OR LOCKING DEVICES 


STANDARD 12-10-2 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-10-200. 


(a) Builders hardware, exit doors. These design require- 
ments and testing procedures apply to builders hardware, sin- 
gle-point latches and locks, intended for use on required 
means of egress doors in other than Group R and M Occupan- 
cies with an occupant load of 10 or less. It is the intent that 
devices designed and tested in accordance with these proce- 
dures will develop data to enable the State Fire Marshal to 
determine the suitability of latches and locks on means of 
egress doors. Alternate designs and materials may be submit- 
ted with substantiating test data. If, after evaluation, devices 
are found to comply with the intent of these procedures, they 
may also be recognized for approval and listing by the State 
Fire Marshal. 


(b) Fire doors. Builders hardware single-point latches and 
locks intended for use on doors bearing a fire-retardant classi- 
fication shall also conform to the construction standards and 
performance tests specified in Fire Door Assembly Tests, 
SFM 12-7-4, Section 12-7-400. 


(c) Listing by approved listing agency. Listing by an 
approved listing agency shall not be construed as necessarily 
indicating compliance in all respects with the requirements of 
these design requirements and test procedures for single- 
point latching or locking devices. The test report of the 
approved listing agency may be filed for review and after 
evaluation, if it is found to provide evidence of conformance, 
the single-point latching or locking device may be recognized 
for approval and listing. 


(d) Definitions. 


1. Inside knob. Inside knob means the knob, lever, bar 
or paddle on the side of the door which must be 
turned or depressed to unlatch or unlock the door to 
permit egress. 


2. Outside knob. Outside knob means the knob on the 
corridor side of room to corridor doors, or the knob 
on the exterior side of a door leading to the exterior. 


INSTRUCTIONS 


Sec. 12-10-201. Approved installation instructions shall be 
provided by the manufacturer. Instructions shall be illustrated 
and shall include directions and information adequate to 
ensure proper and safe installation of the device. 
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DESIGN 
Sec. 12-10-202. 


(a) Finish. Builders hardware shall have a smooth finish 
with no sharp or burred edges. Knobs may be knurled or have 
an abrasive finish for ease of turning or identification as may 
be required. Strikes shall be plain with curved lip. Strike and 
lip extending beyond jamb have rounded corners. 


(b) Knob, lever or ‘*T” handle actuated. Single-point 
latch bolts and/or dead bolts shall be retracted from the strike 
to release the door by a knob, lever or “T” handle with not to 
exceed '/, turn. A thumb piece or thumb turn is not acceptable 
for this purpose. 


(c) Tested design. Builders hardware single-point latching 
or locking devices shall be designed to retract the latch bolt 
and/or dead bolt after application of the horizontal forces and 
the endurance tests without exceeding the releasing torque 
specified in 12-10-204 (h). 


(d) Knobs. Knobs shall have a minimum diameter of 2 
inches (51 mm) and a maximum diameter of 2°/, inches (70 
mm). 


(e) “T” handle. “T”’ handles shall be oval-shaped and 
have minimum dimensions of 1°/, inch by 1 inch (44 mm by 
25 mm) at center portion with 1'/, inch (32 mm) projection. 


(f) Levers. The lever of lever actuated latches or locks 
shall be curved with a return to within '/, inch (13 mm) of the 
door to prevent catching on the clothing of persons during 
egress. 


(g) Self-releasing knob. The inside knob shall be free at 
all times. Any locking, stopworks or shut-out mechanism 
shall not prevent retracting the latch bolt or dead bolt to 
release the door by turning of the inside knob, or “T” handle, 
or depressing the inside lever, bar or paddle. 


(h) Dead bolt operation. Operation of the inside knob 
shall retract both latch bolt and dead bolt simultaneously. The 
opening in the strike shall be of such dimensions that when 
the flat of the latch bolt is forced against the edge of the latch 
hole there shall be no pressure against the side of the dead 
bolt. 


(i) Springs. Retraction of the latch bolt and/or dead bolt 
shall not depend on springs. 


(j) Backset. Backset shall be not less than 2°/, inches (70 
mm) or more than 5 inches (127 mm). 


(k) Throw. Latches shall have a minimum latch throw of 
'/, inch (13 mm). Latches intended for use on fire endurance 
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rated doors shall also conform to the requirements of SFM 
12-7-4, Section 12-7-400, Fire Door Assembly Tests. 


(1) Roller latches. Roller latches intended for use on room 
to corridor doors shall have a minimum projection of */, inch 
(9.5 mm) excluding any coating or sound deadening material. 
Stops or staking shall be provided to provide a minimum pro- 
jection of '/, inch (3 mm). Spring design shall be such as will 
require an opening force of 20 pounds when the roller proj- 
ects 3'/, inch (72 mm) in a door and frame with '/,-inch (3 
mm) jamb clearance. Adjustment of the roller projection shall 
not be possible from the front of face plate. 


CONSTRUCTION MATERIALS 
Sec. 12-10-203. 


(a) Cases, interior working parts. Cases, latch or lock 
enclosures, and interior working parts shall be of brass, 
bronze, steel, monel, stainless steel or of materials equivalent 
in mechanical strength to brass or bronze. Cases of mortise 
locks may be of cast iron. 


(b) Latch bolts, strikes. Latch bolts and strikes shall be of 
brass, bronze, monel, stainless steel or materials equivalent in 
mechanical strength having corrosion resistance equivalent to 
brass or bronze. 


(c) Corrosion resistance. Cases, enclosures and internal 
working parts shall have corrosion resistance equivalent to 
cadmium plating not less than 0.00015 inch (0.004 mm) thick 
or zinc plating not less than 0.0004 inch (0.01 mm) thick, or 
processed to give equal corrosion resistance as determined by 
comparison in salt fog atmosphere per ASTM Method B-117. 


(d) Nonmetallic materials. Nonmetallic materials may be 
used as coatings or for wearing surfaces, rollers and finishes, 
and antifriction inserts, or for similar purpose if the material 
otherwise conforms to these requirements. 


(e) Springs. Component springs used in the assembly of a 
latch or lock shall be of material having spring properties 
equivalent to stainless steel conforming to ASTM A313.67. 


ENDURANCE AND PERFORMANCE 
TEST PROCEDURES 


Sec. 12-10-204. 


(a) Testing laboratory. Tests shall be conducted at a test- 
ing laboratory approved by the State Fire Marshal, or tests 
shall be conducted by a qualified independent fire protection 
engineer, acceptable to the State Fire Marshal, in testing 
facilities acceptable to the State Fire Marshal. 


(b) Report. The test report shall include a detailed 
description of the latch or lock and its intended function; 
engineering data, shop drawings and photographs; identifica- 
tion of materials as to source, composition, strength and cor- 
rosion resistance; the physical or chemical tests including 
dimensions of parts before and after the endurance tests 
establishing conformance of materials. The report shall 
include the manufacturer’s installation instructions. The 
report shall be verified by the laboratory or fire protection 
engineer responsible for the conduct of the test. The test 
report and evidence of listing by an approved listing agency 
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may be provided for the applicable portions of these endur- 
ance and performance test procedures. Test reports prepared 
for other governmental agencies may be utilized to the extent 
that the test procedures contained herein have been dupli- 
cated. 


(c) Test latches or locks. 


1. Samples. Samples of the test latch or lock shall be 
selected by the testing agency or fire protection 
engineer at random from the manufacturer’s current 
production runs. The types tested shall be consid- 
ered to represent, for purposes of approval and list- 
ing, all lock types of a series, except that when there 
are variations of basic mechanical design and/or 
materials for mechanical parts, each variation shall 
be tested for compliance with the minimum perfor- 
mance test procedures. 


2. Modifications in design or test procedure. 
Devices involving dead-locking bolts, lever handles, 
shear pins in the outside know or other variations in 
design may require modifications in the test proce- 
dure in order to simulate the intended in-service 
conditions. Requests for modifications in the design 
and test procedures shall be filed for evaluation and 
approval by the State Fire Marshal before proceed- 
ing with the test. 


(d) Test equipment. 


1. Static loading. The static loading apparatus used for 
the torque loading, axial load, vertical load and 
releasing torque tests shall consist of frame, test 
door and test block as detailed in Figure 12-10-2-1. 
Except as shown, materials shall be of steel, welded 
or bolted. The test apparatus may be of alternate 
design and construction having equivalent or greater 
rigidity. 

2. Endurance test. Apparatus for the endurance test 
shall consist of frame and test door as shown in Fig- 
ure 12-10-2-2. An alternate design having equiva- 
lent or greater rigidity may be utilized. Alternate 
designs utilizing components of greater dimensions 
or greater rigidity may affect details of the approval 
and listing. 


3. Test equipment. Torque wrenches, spring scales, 
hydraulic or pneumatic pressure scales, or other 
instruments shall be calibrated in an approved man- 
ner. 


(e) Torque loading test. Each latch or lock shall be 
installed in a 1°/,-inch (44 mm) thick test block in accordance 
with the manufacturer’s installation instructions. The test 
block shall be installed in the static loading test fixture. The 
torque load shall be applied to the inside door knob or lever. 
The knob or lever shall be turned or depressed to fully retract 
the latch bolt or dead bolt before application of the torque 
load. The applied torque load shall be 300 inch-pounds. After 
removal of the torque load the latch shall automatically return 
to its latch position, the dead bolt shall be extended to its 
locked position. 


Subsequent hand turning of the knob or depressing the 
lever shall retract the latch or dead bolt. Three representative 
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latches and/or locks shall be tested and there shall be no fail- 
ures. 


(f) Axial load. Each latch or lock shall be installed as 
described in Section 12-10-204 (e). A hydraulic loading 
device or load dynamometer shall be applied first to the out- 
side knob and then to the inside knob or lever so that the force 
applied to the knob or lever is in line with the axis of the spin- 
dle. The axial load applied alternately to the outside knob and 
inside knob or lever shall be 500 pounds. Neither knob nor 
lever shall pull off under the axial load. Three representative 
latches and/or locks shall be tested and there shall be no fail- 
ures, 


(g) Vertical load test. Each latch or lock shall be installed 
as described in Section 12-10-204 (e). Each latch or lock shall 
be subjected to a vertical downward force applied perpendic- 
ular to the spindle axis through a sling which shall conform to 
the knob shape. A vertical downward force of 350 pounds 
shall be applied first to the outside knob and then to the inside 
knob or lever. Neither knob nor lever shall break off under 
the downward force. Three latches or locks shall be tested 
and there shall be no failures. 


(h) Releasing torque test. A latch or lock set shall be 
installed as described in Section 12-10-204 (e). A hydraulic or 
pneumatic loading device shall be used to apply a horizontal 
force of 50 pounds against the latching edge of the test block 3 
inches (76 mm) above and in the vertical center of the latch or 
lock spindle in such a direction that the flat of the latch bolt is 
forced against the edge of the latch hole in the strike. After not 
less than 25 unlatchings under the above-prescribed load not 
more than 30 inch-pounds of torque on the inside knob in 
either direction or 15 pounds of downward pressure on an 
inside lever shall be required to retract the latch bolt. After 
100,000 cycles of the endurance test as described in Section 
12-10-204 (i), the torque or downward pressure necessary to 
retract the latch bolt shall not exceed the above-prescribed lim- 
its. 

(i) Endurance test. Five latches or locks shall be sub- 
jected to an accelerated endurance test as provided in this 
subsection. The locks shall be installed in the door of the 
endurance testing apparatus in accordance with the manufac- 
turer’s installation instructions. The latch or lock shall be 
operated to retract the latch, open the door, and close the door 
at a rate of approximately 10 cycles per minute. A cycle shall 
consist of the following: 


1. Turn the inside knob to retract the latch bolt. 


2. Open the door after the latch bolt is restricted to 
clear the strike. 


3. Release the knob allowing the latch bolt to return to 
its extended position by action of its own spring. 


After insertion of the latches or locks in the test door the 
torque in inch-pounds necessary to fully retract the latch bolts 
shall be recorded. The torque shall be the average recorded 
for the five latches or locks. Each sample shall be subjected to 
800,000 operating cycles as described above. Each latch shall 
continue to extend itself per cycle 3 above throughout the 
test. At the end of the endurance test the torque to retract the 
latch bolts of any four latch bolts shall not exceed two times 
the initial average torque. If two latches fail to operate suc- 
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cessfully at the end of the test or the torque of any four 
latches exceeds two times the initial average torque, an addi- 
tional five latches or locks shall be subjected to the endurance 
test and the torque of any seven latches shall not exceed two 
times the initial average torque. 


(j) Roller latches. 


1. Fire test. Roller latches shall be installed in a com- 
posite test fire door in accordance with the manufac- 
turer’s installation instructions and subjected to the 
fire test as described in SFM 12-7-4, for a period of 
30 minutes. The latch shall be adjusted to an open- 
ing pressure of 20 pounds applied to the closing 
edge immediately above the latch. Throughout the 
test the latch shall require an applied pressure of 20 
pounds to open the door. 


2. Endurance test. Five samples of the roller latch 
shall be subjected to the endurance test as described 
in Section 12-10-204 (i). The latch shall continue to 
extend the roller throughout the test without any 
failure. The opening pressure at the end of the test 
shall not be less than 15 pounds. 


3. Installation. Doors utilizing roller latches shall be 
installed in doors hung in steel frames only. Frame 
jambs shall be anchored to the floor to prevent 
spreading of the jambs. In other than concrete fill 
floors the jambs shall be anchored to a steel sill or 
steel floor plate extending between the jambs to pre- 
vent spreading of the frame. Horizontal bracing shall 
be provided in the wall in back of the strike. 


THICKNESS OF COATINGS TESTS 


Sec. 12-10-205. The thickness of cadmium, zinc or bronze 
plated coatings applied for corrosion resistance may be deter- 
mined by either of the following methods: 


1. Cross sections of coated samples cut at 90 exposed 
edges polished and thickness measured with a suitable 
microscope and scale. 


2. Dropping test of a suitable reagent at a definite rate 
until coating is penetrated. The thickness is calculated 
from the known characteristics of the reagent at the 
observed temperature and time required for the end 
point to appear. 


Thickness testing shall not apply to other processes having 
equal corrosion resistance; acceptance shall be determined by 
comparison in salt fog atmosphere per ASTM Method B-117. 


MARKING 


Sec. 12-10-206. The name of the manufacturer, or trademark 
by which the manufacturer can be readily identified, shall be 
legibly marked on the latch or lock where it can be seen after 
installation. When the manufacturer produces similar 
devices, the type, model number or letter designation identi- 
fying the listed product shall be legibly marked on the latch 
or case. Such identification may be an approved marking or 
label on the case. 


75 


EXITS 


3 FT. X 18 IN. X 1.5 IN. 2 IN. X 2 1N. X0.12 IN. 
(WOOD) ANGLE 


; 


27 IN. 
(APPROX) 


1.51N.X 0.75 IN. XO.12 IN. 
ANGLE 


TEST DOOR 
15 IN. X 12 IN, X 1.75 IN.) 


Ht) 
1 


2 HINGES 3.5 IN. 


7 IN. CENTERS TEST BLOC 


LOCK 
(6 IN. X 12 IN. X 1.75 IN.) 
wooD 


<2 = 
at 
1 


52 IN. | 
(APPROX.) 


Keeeeemens Eamets: 


3 IN. X 1.5 IN. 
X0.5 IN. CHANNEL 


3 IN. X 1.5 IN. X 0.5 IN. 
CHANNEL 


FIGURE 12-10-2-1—STATIC LOADING FIXTURE 
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TEST DOOR CHANNEL 
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FIGURE 12-10-2-2—ENDURANCE LIFE TESTING APPARATUS 
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CHAPTER 12-10-3 
EXITS 


EMERGENCY EXIT AND PANIC HARDWARE 
STANDARD 12-10-3 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-10-300. 


(a) Exit door hardware. These requirements and methods 
of test apply to releasing devices actuated by a crossbar for 
outward-opening doors intended for use on exit doors. 


(b) Fire-exit hardware. Releasing devices intended for 
use on doors bearing a fire-retardant classification shall also 
conform to the construction standards and performance tests 
specified in Fire Door Assembly Tests, SFM 12-7-4, Section 
12-7-400. 


(c) Listing by approved listing agency. Listing by an 
approved listing agency shall not be construed as necessarily 
indicating compliance in all respects with the requirements of 
these Construction Standards and Performance Tests for 
Emergency Exit and Panic Hardware. The test report of the 
listing agency may be filed for review and after evaluation, if 
it is found to provide evidence of conformance, the releasing 
device assembly may be recognized for approval and listing. 


INSTRUCTIONS 


Sec. 12-10-301. Approved installation instructions shall be 
provided by the manufacturer. Instructions shall be illustrated 
and shall include directions and information adequate for 
obtaining proper and safe installation of the equipment. 


DESIGN 
Sec. 12-10-302. 


(a) Releasing pressure. Exit panic hardware mechanisms 
shall be designed to release the door latch or latches when 
pressure not to exceed 15 pounds is applied at any point along 
the cross-bar perpendicular to the door in the direction of exit 
travel. The cross-bar shall extend across not less than one- 
half the width of the door. 


(b) Locking device. A locking device employed as part of 
the mechanism shall not prevent release of the door latch or 
latches when pressure of not to exceed 15 pounds is applied 
to the cross-bar in the direction of exit travel. 


(c) Dead locking bolt. A dead locking bolt shall not be 
provided as a part of the mechanism unless it is released and 
retracted, and does not prevent release of the door latch or 
latches, or release of the door to swing outward when pres- 
sure not to exceed 15 pounds is applied to the cross-bar in the 
direction of exit travel. 
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(d) Cross bar. The ends of the cross-bar shall be curved, 
guarded or otherwise designed to prevent catching on the 
clothing of persons during egress. 


(e) Springs. The release mechanism shall not depend on 
springs to release or retract the door latch or latches, locking 
mechanism, dead bolt or vertical rods. 


(f) Dogging devices. Exit panic hardware mechanisms 
shall not be equipped with any locking or dogging device, set 
screw or other arrangement which can be used to prevent 
release of the door latch or latches, locking device or dead 
locking bolt when pressure is applied to the cross-bar, 


CONSTRUCTION MATERIALS 
Sec. 12-10-303. 


(a) Strength. The materials used in the assembly of a 
releasing mechanism shall have mechanical strength equiva- 
lent to brass or bronze to perform their intended function. 


(b) Springs. Component springs used in the assembly of a 
releasing mechanism shall be of material having spring prop- 
erties equivalent to stainless steel conforming to ASTM 
A313-67. 


(c) Corrosion resistance of moving parts. Moving parts 
in the releasing mechanism assembly shall have corrosion 
resistance equivalent to 300 series stainless steel, or shall 
show no visual signs of corrosion after being subjected to a 
salt fog atmosphere per ASTM B117 for a period of 120 
hours. 


(d) Nonmoving parts. Nonmoving parts, cases and simi- 
lar parts shall be of materials, or shall be coated to provide 
corrosion protection equivalent to 0.0005-inch-thick (0.01 
mm) cadmium coated steel as determined by comparison in 
salt fog atmosphere per ASTM B117 for a period of not less 
than 16 hours. 


(e) Galvanic action. Coated or uncoated metals used in 
the assembly of releasing mechanisms shall not be used in 
combination such as to cause detrimental galvanic action 
which may adversely affect the function of any part of the 
assembly. 


(f) Nonmetallic materials. Nonmetallic materials may be 
used as coatings for wearing surfaces, rollers, finishes or for 
similar purposes if the materials otherwise conform to these 
requirements. 
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ENDURANCE AND PERFORMANCE TESTS 
Sec, 12-10-304. 


(a) Testing laboratory. Tests shall be conducted at a test- 
ing laboratory approved by the State Fire Marshal, or tests 
shall be conducted by a qualified independent fire protection 
engineer, acceptable to the State Fire Marshal in test facilities 
acceptable to the State Fire Marshal. 


(b) Report. The test report shall include a detailed 
description of the releasing mechanism and its intended func- 
tion; engineering data, shop drawings and photographs; iden- 
tification of materials as to source, composition, strength and 
corrosion resistance; the physical or chemical tests including 
dimension of parts before and after the endurance tests estab- 
lishing conformance of materials. The report shall include 
copies of the manufacturer’s installation instructions. The 
report shall be verified by the laboratory or fire protection 
engineer responsible for the conduct of the test. The test 
report and evidence of listing by an approved listing agency 
may be provided for the applicable portions of these endur- 
ance and performance tests. 


(c) Test equipment. The releasing mechanism shall be 
applied on a suitable door hung on heavy duty ball bearing 
butts or pivots installed in a suitable metal frame in accor- 
dance with the manufacturer’s instructions. A motor-driven 
mechanism shall be used to actuate the cross-bar so as to 
release the latches or dead-locking bolts, push the door open 
and jerk the door shut so that the latches or dead-locking bolts 
Operate as in service. The rate of operation or number of 
cycles shall be approximately ten per minute. For the test the 
assembly is to have only the lubrication which is provided at 
the factory or as recommended by the manufacturer in his 
installation instructions. 


Note: Mechanisms involving dead-locking bolts may 
require modification in the test procedure in order to simu- 
late the intended in-service condition. Modifications in the 
test procedure shall be filed for evaluation and approval 
before proceeding with the test. 


(d) Releasing pressure. The motor-driven mechanism 
shall be arranged to apply not to exceed 15 pounds pressure 
against the cross-bar to release the door latch(es) or dead- 
locking bolts before the door is pushed open. 


(e) Cycle test. The release mechanism and latches or 
dead-locking bolts shall function as intended for 100,000 
cycles of operation without failure or excessive wear of the 
parts. 
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EMERGENCY OPERATION TEST 
Sec. 12-10-305, 


(a) Releasing pressure. The release mechanism shall be 
so designed that a horizontal force of 50 pounds or less will 
actuate the release bar and latches or dead-locking bolt when 
the latched or locked door is subjected to outward pressure as 
described in Sections 12-10-305 (c) and (d). The horizontal 
force shall be applied at any point along the cross-bar perpen- 
dicular to the door in the direction of swing. 


(b) Test specimen. The test specimen for the emergency 
operation test shall be the sample which has been previously 
subjected to the cycle test specified in Section 12-10-304. 


(c) Testing instrument. The horizontal force applied to 
the cross-bar shall be measured with a calibrated spring scale 
or other approved means. 


(d) Outward pressure, single door. A hydraulic loading 
device or load dynamometer shall be used to apply a horizon- 
tal force of 250 pounds against the latching edge in the direc- 
tion in which the door opens. The thrust load shall be applied 
to the stile immediately above the latching mechanism. 


(ec) Outward pressure, double doors. A hydraulic load- 
ing device or load dynamometer shall be used to apply a hori- 
zontal force of 250 pounds against the lock stile of each door 
of doors in pairs 2 inches (51 mm) in from the edge at mid- 
point between top and bottom of each door leaf in the direc- 
tion of door swing. 


(f) Release bar deformation. The cross-bar on a 36-inch 
(914 mm) wide door shall not be permanently set or 
deformed in excess of '/, inch (6 mm), by the test; a spacing 
of at least 1 inch (25 mm) is to be provided and maintained 
between the cross-bar and the face of the door when the hori- 
zontal force is applied against the cross-bar. 


MARKING 


Sec, 12-10-306. The listee’s name (or approved symbol), type 
or model designation shall be plainly marked on the releasing 
assembly. Devices and assemblies which are not listed by an 
approved listing agency for the intended purpose shall bear a 
label or other identifying markings as approved by the State 
Fire Marshal. | 
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CHAPTERS 12-11A AND 12-11B 
BUILDING AND FACILITY ACCESS SPECIFICATIONS 


Detectable warning products and directional surfaces 
installed after January 1, 2001, shall be evaluated by an inde- 
pendent entity, selected by the Department of General Ser- 
vices, Division of the State Architect-Access Compliance, for 
all occupancies, including transportation and other outdoor 
environments, except that when products and surfaces are for 
use in residential housing evaluation shall be in consultation 
with the Department of Housing and Community Develop- 
ment. See Government Code Section 4460. 


PRODUCT APPROVAL FOR 
DETECTABLE WARNING PRODUCTS 
AND DIRECTIONAL SURFACES 


SCOPE 


Sections 12-11A.202 and 12-11B.202. These requirements 
and test methods apply to detectable warning products and 
directional surfaces. 


DETECTABLE WARNING PRODUCTS 


Sections 12-11A.203 and 12-11B.203. Must comply with the 
California Code of Regulations, Title 24. 


DIRECTIONAL SURFACES 


Sections 12-11A.204 and 12-11B.204. Must comply with the 
California Code of Regulations, Title 24. 


INDEPENDENT ENTITY 


Sections 12-11A.205 and 12-11B.205. Evaluation by an 
independent entity to confirm the prescriptive and perfor- 
mance standard of detectable warning products or direction 
surfaces installed after January 1, 2001. An independent 
entity is a not-for-profit product safety testing and certifica- 
tion organization, dedicated to testing for public safety. An 
independent entity would operate for the testing, certification 
and quality assessment of products, systems and services. 


TWO-YEAR APPROVAL 


Sections 12-11A.206 and 12-11B.206. Detectable warning 
products and directional surfaces are to be recertified every 
two years without exception or waiver. 


FEE 


Sections 12-11A.207 and 12-11B.207. The Division of the 
State Architect-Access Compliance may impose a fee on 
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manufacturers of the specified products, to cover the cost of 
detectable warning products and directional surfaces. 


DISABILITY ACCESS ACCOUNT 


Sections 12-11A.208 and 12-11B.208. The fees received 
from manufacturers will be placed in the Disability Access 
Account. 


DETECTABLE WARNING PRODUCTS 
AND DIRECTIONAL SURFACES 


Sections 12-11A.209 and 12-11B.209. Detectable Warning 
Products and Directional Surfaces must ensure consistency 
and uniformity: 

(a) Shape, 

(b) Color fastness, 

(c) Conformation, 

(d) Sound-on-cane acoustic quality, 

(e) Resilience, and 


(f) Attachment will not degrade significantly for at least 
five years. 


SIGNIFICANT DEGRADATION 
Sections 12-11A.210 and 12-11B.210. Significant degrada- 
tion means that the product maintains at least 90 percent of its 
approved design characteristics. 


SELECTION OF INDEPENDENT ENTITY 


Sections 12-11A.211 and 12-11B.211. The independent 
entity selected by the Division of the State Architect-Access 
Compliance shall be recognized as having appropriate exper- 
tise in determining whether products comply with the Cali- 
fornia Code of Regulations, Title 24. 

Authority: Government Code Sections 4450, 4460 and Health & Safety 
Code Section 18949.1, 

Reference: Government Code Section 4460. 
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CHAPTER 12-12 
RESERVED 
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CHAPTER 12-13 


STANDARDS FOR INSULATING MATERIAL 
(See Part 6, Title 24, CCR) 


DEPARTMENT OF CONSUMER AFFAIRS 
Bureau of Home Furnishings and 
Thermal Insulation 


Article 3. Standards for Insulating Material 


APPLICATION AND SCOPE 
Sec. 12-13-1551. 


(a) This article establishes standards governing the quality 
of insulation sold within the state after September 22, 1981, 
including those properties which affect the safety and thermal 
performance of insulation during application and in the use 
intended. 


(b) The provisions of this article shall apply only to the 
following types of insulating material: 


1. Aluminum foil (reflective foil); 

. Cellular glass (board form); 

. Cellulose fiber (loose fill and spray applied); 

. Mineral aggregate (board form); 

. Mineral fiber (blankets, board form, loose fill); 

. Perlite (loose fill); 

. Polystyrene (board form, molded and extruded); 
. Polyurethane (board form and field applied); 


Oo onrnnrn in ff WwW WV 


. Polyisocyanurate (board form and field applied); 


_ 
=) 


. Urea formaldehyde foam (field applied); 
11. Vermiculite (loose fill). 


(c) The provisions of this article shall apply to the sale of 
insulating material within the state. The provisions of this 
article shall not apply to insulating material manufactured in 
California, but sold outside the state, nor to insulating mate- 
rial manufactured outside California and sold wholesale in 
California for final retail sale outside the state. For the pur- 
pose of this article, the sale of a building or an appliance 
which contains installed insulating material is not considered 
the sale of the insulating material. 


(d) Any type of insulating material not listed in subsection 
(b) may be sold within California notwithstanding any other 
provision of this article. 

Authority: Sections 25920 and 25922, Public Resources Code. 
Reference: Sections 25910, 25920, 25921 and 25922, Public Resources Code. 
HISTORY: 


1. Repealer of Article 3 (Sections 1551-1561) filed 8-11-78; effective 
thirtieth day thereafter (Register 78, No. 32). For prior history, see 
Registers 76, No. 16; 78, Nos, 2 and 26. 


2. New Article 3 (Sections 1551-1565) filed 1-16-79; effective thirtieth 
day thereafter (Register 79, No, 3). 


3. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No, 33). 
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DEFINITIONS 


Sec. 12-13-1552. For purposes of this article, the following 
definitions shall apply: 


(a) “Approved laboratory” means any testing facility 
including a facility owned or operated by a manufacturer 
which has been approved pursuant to Section 1554 of this 
article. 


(b) ‘ANSI’ means the American National Standards Insti- 
tute. 


(c) “ASTM” means ASTM International. 


(d) “Building materials’? means materials used in walls, 
ceilings, roofs and floors of buildings. 


(e) ‘Exposed application” means any interior application 
of the product in which it is not used in a construction assem- 
bly imposing a material which meets the requirements of 
Chapter 8 of the California Building Code in substantial con- 
tact with the facing or membrane surface. 


(f) “Installed design density” means the proven density 
for loose fill insulation other than cellulose which has been 
determined by the manufacturer to constitute the density 
whereby settlement of no more than 2 percent shall occur 
over the first three years, or no more than 4 percent over the 
first 15 years of installation. 


(g) “Insulating material’ or “insulation” means any 
material listed in Section 1551 (b) of this article and placed 
within or contiguous to a wall, ceiling, roof or floor of a room 
or building, or contiguous to the surface of any appliance or 
its intake or outtake mechanism, for the purpose of reducing 
heat transfer or reducing adverse temperature fluctuations of 
the building room or appliance. 


(h) “Manufacturer” means any person who either: 


1. Produces insulating material in the final composi- 
tion either for use in the form sold or to be further 
dimensionally modified; or 


2. In the case of polyurethane, polyisocyanurate and 
urea formaldehyde foam formed at the installation 
site, produces the primary components of the mate- 
rial. 


“Manufacturer” shall not include any building contractor 
or any other person whose sole activity is to install insulation 
at the installation site. 


(i) “Quality assurance program.” (Reserved) 


(j) “Recommended wall density” means the density used 
for pressure fill retrofit wall applications to prevent settling. 


(k) “Representative sample” means a sample of insulat- 
ing material with the same characteristics (other than thick- 
ness) and using the same facing imposed on the insulating 
material manufactured for final use. 
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(1) “Representative thickness” means a thickness of insu- 
lating material at which the change in thermal performance 
per inch will vary no more than plus or minus 2 percent with 
increases in thickness. 


(m) “TAPPI” means Technical Association of Pulp and 
Paper Industry. 


(n) “Thermal performance” means the tested thermal con- 
ductivity, thermal conductance or thermal resistance (R-value), 
as appropriate, of an insulating material. 


(o) “Urea formaldehyde foam” means a cellular plastic 
insulation material generated in a continuous stream by mix- 
ing the components which are a urea formaldehyde resin, air 
and a foaming agent. 


Authority: Sections 25920 and 25922, Public Resources Code. 


Reference: Sections 25915 (a), 25920, 25921 and 25922, Public Resources 
Code. 


HISTORY; 


1. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 


QUALITY STANDARDS 


Sec. 12-13-1553, The manufacturer shall cause the testing of 
samples of insulating material for conformity with the quality 
standards described in this section. 


(a) General testing provisions. In testing any material 
pursuant to this section, the following general procedures 
shall be used. 


1. All tests with the exception of the ANSI/ASTM 
E84-79 test shall be conducted using representative 
samples at the representative thickness of the insu- 
lation, except that when the final use of an insulat- 
ing material entails a thickness less than the 
representative thickness, then the insulating mate- 
rial will be tested at the lesser thickness. 


2. Where uniformity of product ensures consistency 
of test results across a product grouping, test 
results for one may be used for certification of 
other products within that product group. The man- 
ufacturer shall provide sufficient documentation to 
establish a valid basis for applying a particular test 
result to other products within the group. 


The Executive Director shall determine whether 
a valid basis exists for grouping products for test- 
ing pursuant to this subsection. If it is determined 
that a valid basis does not exist, individual tests 
shall be required. A manufacturer may appeal the 
Executive Director’s determination to the full 
Commission. 


3. Thermal performance of building insulations shall 
be stated in R value. Other insulations shall use 
thermal conductivity, conductance or R value as 
appropriate. 


4, All thermal performance tests shall be conducted 
on materials which have been conditioned at 73.4° 
+ 3.6°F and a relative humidity of 50 + 5 percent 
for 24 hours immediately preceding the tests. The 
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average testing temperature shall be 75° + 2°F with @ 


at least a 40°F (4°C) temperature difference. 


. Aluminum foil insulation shall be tested according 


to ANSI/ASTM C236-66 to determine the thermal 
performance in horizontal, upward and downward 
directions. The tested thermal performance in the 
heat-flow direction or directions of the intended 
application shall be labeled on the material. The 
manufacturer shall test once in each direction of 
intended application, except that for products 
labeled with only one heat-flow direction, the man- 
ufacturer shall test two samples in that direction. 


Insulation (other than aluminum foil insulation 
materials) for which additional value is claimed for 
facings and air spaces shall be tested for thermal 
performance as a material without the air space 
pursuant to this article. The manufacturer may 
elect to report additional thermal performance val- 
ues of a given construction tested according to 
ANSI/ASTM (C236-66 for that construction as 
long as full details of that construction are also dis- 
closed in the certification statement and pursuant 
to Section 1557 (c) of this article. If a manufacturer 
elects to report a thermal performance value for a 
material plus an air space (as supplemental infor- 
mation to the required material thermal perfor- 
mance), but not necessarily for a full construction, 
the manufacturer must also disclose the conditions 
of the test and the limitations to the attainment of 
that result. 


Except as provided in Items 5 and 6, the thermal 
performance test results certified under Section 
1555 of this article shall be the average of the val- 
ues obtained from at least three tests. 


The average measured thermal performance of the 
tests required by Items 5, 6 and 7 shall not be more 
than 5 percent below the value specified on the 
product. In addition, all insulation material sold 
within the state after September 22, 1981, shall 
have a measured thermal performance not more 
than 10 percent below the value specified on the 
product. 


. All numbered test descriptions shall be contained 


in the document “Test Descriptions for Insulating 
Material” dated February 27, 1981. 


Facings on representative samples may be 
removed or modified by slitting for the ANSI/ 
ASTM C177-76 and ANSI/ASTM C5 18-76 tests. 


All thermal performance testing equipment used 
for testing insulating materials shall be calibrated 
with samples referenced to the United States 
National Bureau of Standards. 


Manufacturers of loose fill insulations for which 
no settled density test is required by this section 
shall be required to include the installed design 
density in the identifying information described in 
Section 1557. The manufacturer shall provide suf- 
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13. 


14. 


if 


ficient documentation to establish a valid basis for 
the determination of installed design density. 


The Executive Director shall determine whether 
a valid basis exists for the installed design density 
claimed by the manufacturer, If it is determined 
that a valid basis does not exist, the director may 
assign an appropriate installed design density or 
may require an appropriate test to determine the 
installed design density. The manufacturer may 
appeal the Executive Director’s determination to 
the full Commission. 


Within 180 days after the availability of appropri- 
ate representative thickness calibration samples 
from the National Bureau of Standards, all insulat- 
ing materials thicker than 1 inch (25 mm), which 
have not previously been tested at the representa- 
tive thickness of a representative sample, shall be 
tested at representative thickness and recertified. 
Test results and a revised certification statement 
will be submitted to the Executive Director. The 
Executive Director shall determine if and when an 
appropriate representative thickness calibration 
sample is available from the National Bureau of 
Standards and shall publish a list of available rep- 
resentative thickness calibration samples. The 
manufacturer may appeal the Executive Director’s 
determination to the full Commission. 


All products which may be used for pressure fill 
retrofit wall application shall be separately tested 
for thermal performance using a sample prepared 
at the manufacturer’s recommended wall density 
for such applications. 


. All water heater insulation kits and nonpreformed 


pipe insulation shall be tested for thermal perfor- 
mance at the installed compressed thickness of a 
typical application. Installed compressed thick- 
ness shall be determined according to Test 
Description Number 6. All nonpreformed duct 
insulation shall be labeled, in accordance with Sec- 
tion 1557(c), with an installed R-value equal to the 
R-value of the uncompressed insulation times 0.75. 


(b) Aluminum foil. 


Composition. The insulation shall have uniform flat 
surfaces and shall not be crumpled, torn or punc- 
tured. Aluminum foil shall contain not less than 99 
percent aluminum. Kraft paper and flangeboard 
shall meet the requirements of ANSI/TAPPI T400 
OS75. Flangeboard used for more than two insula- 
tion layers shall be of 28 point grade minimum, if 
single sheet flangeboard is used or 14 point grade 
minimum if double sheet flangeboard is used. 


Adhesive used in bonding shall be waterproof and 
shall show no sign of bleeding when tested in accor- 
dance with the following test procedure. Bleeding at 
cut edges may be disregarded. 


Specimens for tests shall consist of pieces of insu- 
lation cut to approximately 3 by 6 inches (76 mm by 
152 mm), suspended in a vertical position and 
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heated to a temperature of 180°F + 5°F for at least 5 
hours. At the end of heating period, examine the 
reflective surfaces to determine whether the adhe- 
sive has bled or extruded through the surface, or 
delamination has occurred. 


. Thermal performance. Thermal performance shall 


be determined according to ANSI/ASTM C236-66. 
The test panel shall consist of a panel utilizing a 
wooden frame of 2 by 6 inches (51 mm by 152 mm) 
construction covered with */,-inch (19 mm) plywood 
on both sides. The resultant thermal performance 
shall be based on the insulation only. 


. Size. Layers of insulation composed of unsupported 


foil that is exposed shall have a minimum thickness 
of 0.0004 inch (0.01 mm). Unsupported foil that is 
sandwiched in a multilayer sheet shall have a mini- 
mum thickness of 0.00035 inch (0.009 mm). Foil 
bonded to kraft paper shall have a minimum thick- 
ness of 0.00025 inch (0.006 mm), Minimum space 
between layers of a multilayer sheet shall conform 
with the United States General Services Administra- 
tion insulation standard HH-I-1252B dated August 
18, 1976. 


. Resistance to combustion. Surface-burning charac- 


teristics shall be determined according to the ANSI/ 
ASTM E84-79, and shall not exceed the following 
values: 


Flame spread... 02. 5+. ny wer anew ames 2) 
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. Pliability. Foil shall be folded and the folded edge 


smoothed using a light finger pressure. The finished 
insulation shall not crack when folded to 180° bend 
at a temperature of 70° + 2°F and a relative humidity 
of 50 + 5 percent. 


(c) Cellular glass in board form. 
1. Composition. The material shall consist of a glass 


composition which has been foamed or cellulated 
under molten conditions, annealed and set to form a 
rigid material with hermetically sealed cells. 


. Thermal performance. Determination of the ther- 


mal performance shall be based on a representative 
sample and shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. 


. Resistance to combustion. Surface-burning charac- 


teristics shall be determined according to ANSI/ 
ASTM E84-79, and shall not exceed the following 
values: 
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(d) Cellulose fiber in loose fill form. 
1. Composition. The basic material shall consist of 


virgin or recycled wood-based cellulosic fiber and 
may be made from related paper or paperboard 
stock, excluding contaminated materials and extra- 
neous foreign materials such as metals and glass 
which may reasonably be expected to be retained in 
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the finished product. Suitable chemicals may be 
introduced to improve flame resistance, processing 
and handling characteristics. The particles shall not 
be so fine as to create a dust hazard, and the added 
chemicals shall not create a health hazard. The mate- 
rials used must be capable of proper adhesion to the 
additive chemicals. 


. Thermal performance. Determination of the ther- 
mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSIYASTM C236-66 or ANSI/ 
ASTM CS518-76 at the manufacturer’s option. 


. Density. The density shall be determined according 
to the United States General Services Administra- 
tion insulation standard HH-I-515D dated June 15, 
1978, or as amended October 11, 1979, at the manu- 
facturer’s option. Cellulose insulation made from 
newsprint may use a 13 percent settling percentage 
along with the drop box procedure in place of the 
humidity cycling procedure described in HH-I-515D 
dated June 15, 1978. All other tests for loose fill cel- 
lulose fiber insulation prescribed by this section 
shall be conducted at the settled density as deter- 
mined herein. 


. Resistance to combustion. Flammability character- 
istics shall comply with the standard for flammabil- 
ity and smoldering combustion in 44 Fed. Reg. 
pages 39966-39973. 


. Resistance to fungi. Resistance to fungi shall be 
determined according to Method 508 of the March 
10, 1975, edition of the Military Standard for Envi- 
ronmental Test Methods known as MIL-STD-810C, 
except the spore suspensions shall be prepared using 
distilled water. The core of gypsum wall board shall 
be used as the control. After the test exposure, the 
test samples shall show no more fungal growth than 
the control material when examined at 40 times 
magnification. 


. Corrosiveness. The product shall comply with the 
standard for corrosiveness set forth in 44 Fed. Reg. 
pages 39966-39973. 


. Odor emission. Odor emission shall be determined 
according to Test Description Number 3. A detect- 
able odor of objectionable nature observed by two or 
more of the panel members shall be cause for rejec- 
tion. 


. Identification. Each insulation container shall be 
marked with the type (pouring or pneumatic), net 
weight and the manufacturer’s recommendations for 
installation including minimum thickness, maxi- 
mum coverage and settled density to provide the 
levels of thermal performance shown. Manufac- 
turer’s installation recommendations shall include 
precautions according to the California Electrical 
Code Section 410-66. 


sity to prevent settling and separately marked with the tested 
thermal performance for such applications. 


(e) Cellulose fiber spray applied. 


rH 


Composition. The basic material shall consist of 
virgin or recycled wood-based cellulosic fiber and 
may be made from related paper or paperboard 
stock, excluding contaminated materials and extra- 
neous foreign materials such as metals and glass 
which may reasonably be expected to be retained 
in the finished product. Suitable chemicals may be 
introduced to improve flame resistance, process- 
ing, adhesive and cohesive qualities, and handling 
characteristics. The added chemicals shall not cre- 
ate a health hazard. 


The basic material shall be processed into a form 
suitable for installation by pneumatic conveying 
equipment and simultaneous mixing with water 
and/or adhesive at the spray nozzle. 


. Thermal performance, Determination of the ther- 


mal performance shall be in accordance with 
ANSI/ASTM C177-76, ANSI/ASTM C236-66 or 
ANSI/ASTM C518-76 at the manufacturer’s 
option. 


. Resistance to combustion. Flammability charac- 


teristics shall comply with the standard for flam- 
mability and smoldering combustion in 44 Fed. 
Reg. pages 39966-39973, 


. Corrosiveness, The product shall comply with the 


standard for corrosiveness set forth in 44 Fed. Reg. 
pages 39966-39973, 


. Bond strength. The bond strength shall be deter- 


mined by Test Description Number 3 and the bond 
shall support a force five times the weight of the 
sample for 1 minute. 


. Bond deflection. The bond deflection shall be 


determined by Test Description Number 4 and 
shall be greater than '/,.th of the length of the sam- 


ple. 


. Air erosion. The air erosion shall be determined 


by Test Description Number 5 and shall withstand 
an air velocity of 800 ft/min. 


. Odor emission. Odor emissions shall be deter- 


mined by Test Description Number 1. A detectable 
odor of objectionable nature observed by two or 
more panel members shall be cause for rejection. 


. Fungi resistance. Resistance to fungi shall be 


determined according to Method 508 of the March 
10, 1975, edition of the Military Standard for Envi- 
ronmental Test Methods known as MIL-STD- 
810C, except the spore suspensions shall be pre- 
pared using distilled water, and observations shall 
be made at 7-day intervals during the 28-day cycle 
to determine the minimum length of time required 
for fungal growth to appear. Viability of the spore 


Insulation which may be used for pressure fill retrofit wall 
application shall be marked with the recommended wall den- 


organisms shall be determined by injecting or inoc- 
ulating a separate bottle of culture medium with 
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the spore preparation for each organism and 
observing for growth and individual viability. The 
back side of '/,-inch (13 mm) standard commercial 
grade gypsum wall board grayback paper surface 
shall be used as the control. After the test exposure, 
the test samples shall be examined at 40 times 
magnification for evidence of ‘fungal growth. The 
material shall show no more fungal growth than 
the control material. 


10. Test procedures described in Items 5, 6 and 7 are 


not required of products which are installed in such 
a manner that physical restrictions imposed by the 
construction elements preclude any possibility of 
subsequent delamination, erosion or dusting and 
the product is identified only for such installations. 


(f) Mineral aggregate in board form. 
1. Composition. The basic material shall be mineral in 


nature, crushed, dried and graded to the proper parti- 
cle size and expanded by the application of heat to 
form a spherical, cellular type of aggregate. It shall 
be composed of spherical cellular beads of expanded 
aggregate and fibers formed into rigid, flat, rectan- 
gular units and shall have an integral water proofing 
treatment. It shall be clean, dry and free of extrane- 
ous material. Fibers shall be evenly distributed and 
insulation and facings shall be sufficiently coherent 
to be unaffected by handling and installation. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM CS518-76 at the manufacturer’s option. 


. Resistance to combustion. Surface-burning charac- 


teristics of materials with facings and membranes 
intended for exposed applications shall be deter- 
mined according to ANSI/ASTM E84-79 and shall 
not exceed the following values: 


Flatibispread ry ser hoon al. Wren 4 25 
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Facings and membranes of materials intended for 
exposed applications shall be exposed to the flame 
during the ANSI/ASTM E84-79 test. 


Insulation boards exclusive of facings and mem- 
branes shall not exceed the following values: 
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(g) Mineral fiber in blanket form. 
1. Composition. The basic material shall be fibers 


made from mineral substances such as rock, slag or 
glass processes from a molten state into fibrous 
form. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C5 18-76 at the manufacturer’s option. 


. Size. The thickness shall be determined according to 


ANSI/ASTM C167-64. 
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4. Resistance to combustion. Surface-burning charac- 


teristics of materials with facings and membranes 
intended for exposed applications shall be deter- 
mined according to ANSI/ASTM E84-79 and shall 
not exceed the following values: 


Blamesbore ad. 3 x sesrecurdizness vss miata ase (thei 25 
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Facings and membranes of materials intended for 
exposed applications shall be exposed to the flame 
during the ANSI/ASTM E84-79 test. 


Insulation blankets not intended for exposed appli- 
cations shall comply with the United States General 
Services Administration insulation standard HH-I- 
521F dated September 4, 1980, for flammability and 
smoldering combustion testing. 


. Corrosiveness. Corrosiveness shall be determined 


according to Test Description Number 2. The steel 
test plate in contact with the insulation shall show no 
greater corrosion than a steel plate in contact with 
sterile cotton. 


. Resistance to fungi. Resistance to fungi shall be 


determined according to Method 508 of the March 
10, 1975, edition of the Military Standard for Envi- 
ronmental Test Methods known as MIL-STD-810C 
except the spore suspensions shall be prepared using 
distilled water. The core of gypsum wall board shall 
be used as the control. After the test exposure, the 
test samples shall show no more fungal growth than 
the control material when examined at 40 times 
magnification. 


. Odor emission. Odor emission shall be determined 


according to Test Description Number 1. A detect- 
able odor of objectionable nature observed by two or 
more of the panel members shall be cause for rejec- 
tion. 


(h) Mineral fiber in board form. 


1. Composition. The basic material shall be made 


from mineral substances such as rock, slag or glass 
processed from a molten state into a fibrous form. 
Insulation shall be composed of mineral fibers with 
water resistant binder added and formed into flat, 
rectangular units. Insulation boards shall be uniform 
in quality, free from defects, such as broken edges, 
splits or loose materials which would impair its 
intended use. 


Roof insulation boards shall have either integral 
waterproofing treatment or a waterproof coating on 
one surface. The coating shall be flush with the 
edges of the sides and may be flush with or extend 
over both ends. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. 


. Resistance to combustion. Surface-burning charac- 


teristics of materials with facings and membranes 
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intended for exposed applications shall be deter- 
mined according to ANSI/ASTM E84-79 and shall 
not exceed the following values: 


Plame spread NoMis fale ee. meal 25 
Smoke developed waste <- tasty Saree 450 


Facings and membranes of materials intended for 
exposed applications shall be exposed to the flame 
during the ANSI/ASTM E84-79 test. 


Insulation boards exclusive of facings and mem- 
branes shall not exceed the following values: 
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(i) Mineral fiber in loose fill form. 
1. Composition. Mineral fiber insulation shall be 


made from mineral substances such as rock, slag or 
glass processed from a molten state into fibrous 
form. The insulation shall be mechanically pro- 
cessed to produce a mineral fiber suitable for pneu- 
matic or poured application. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. 


. Density. The density shall be determined according 


to installed design density. All tests shall be con- 
ducted at the installed design density. 


. Resistance to combustion. Loose fill insulation 


shall comply with the United States General Ser- 
vices Administration insulation standard HH-I- 
1030B dated August 12, 1980, for flammability and 
smoldering combustion testing. 


. Corrosiveness. Corrosiveness shall be determined 


according to Test Description Number 2. The steel 
plate in contact with the insulation shall show no 
greater corrosion than a steel plate in contact with 
sterile cotton. 


. Resistance to fungi. Resistance to fungi shall be 


determined according to Method 508 of the March 
10, 1975, edition of the Military Standard for Envi- 
ronmental Test Methods known as MIL-STD-810C, 
except the spore suspensions shall be prepared using 
distilled water. The core of gypsum wall board shall 
be used as the control. After the test exposure, the 
test samples shall show no more fungal growth than 
the control material when examined at 40 times 
magnification. 


. Odor emission. Odor emission shall be determined 


according to Test Description Number 1. A detect- 
able odor of objectionable nature observed by two or 
more of the panel members shall be cause for rejec- 
tion. 


. Identification. Each insulation container shall be 


marked with the type (pouring or pneumatic), the net 
weight and the manufacturer’s recommendations for 
installation including minimum thickness, maxi- 
mum coverage and installed design density to pro- 


vide the levels of thermal performance shown. 
Manufacturer’s installation recommendations shall 
include precautions according to the California 
Electrical Code Section 410-66. 


Products which may be used for pressure fill retrofit wall 
application shall be marked with the recommended wall den- 
sity to prevent settling and separately marked with the tested 
thermal performance for such applications. 


(j) Perlite in loose fill form. 


Li 


Composition. Expanded perlite loose fill insulation 
shall be produced by the expanding of natural perlite 
or by heating. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. 


. Density. Density shall be determined according to 


installed design density. All tests except the ANSI/ 
ASTM E84-79 test shall be conducted at the 
installed design density. 


. Resistance to combustion. Resistance to combus- 


tion shall be determined by the use of the Attic Floor 
Radiant Panel Test, as described in the United States 
General Services Administration insulation standard 
HH-I-515D Section 3.1.9 as amended October 11, 
1979. 


. Identification. Each insulation container shall be 


marked with the type (pouring or pneumatic), the net 
weight and the manufacturer’s recommendations for 
installation including minimum thickness, maxi- 
mum coverage and installed design density to pro- 
vide the levels of thermal performance shown. 
Manufacturer’s installation recommendations shall 
include precautions according to the 1993 National 
Electrical Code Section 410-66. 


Products which may be used for pressure fill retrofit wall 
application shall be marked with the recommended wall den- 
sity to prevent settling and separately marked with the tested 
thermal performance for such applications. 


(k) Polystyrene in board form. 


1 


Composition. Insulation board shall be formed by 
the expansion of polystyrene resin beads or granules 
in a mold or the insulation board shall be formed by 
the expansion of polystyrene base resin in an extru- 
sion process. The insulation shall be uniformly 
fused, homogeneous and essentially unicellular. 
Insulation board shall be uniform in physical proper- 
ties and reasonably free of voids or accumulations of 
unexpanded material, foreign inclusions, broken 
corners and broken edges. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. All 
foam insulation materials using materials other than 
air or pentane as an expanding agent shall either sep- 
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arately condition samples at 73.4° + 3.6°F and a rel- 
ative humidity of 50 + 5 percent, and at 140°F dry 
heat and test at 30-, 60- and 90-day intervals or shall 
test samples certified by an approved testing labora- 
tory to have been aged while exposed to free air in a 
well ventilated room for at least two years at 70° + 
10°F, provided, however, that until ous years after 
the adoption of these quality standards by the Com- 
mission, test samples may be aged for six months for 
certification of the material. 


Notwithstanding any other provision of this article, 
this thermal performance standard shall not take 
effect until 250 days after adoption. If the certifica- 
tion statement submitted pursuant to Section 1555 of 
this article does not include test results for thermal 
performance, the manufacturer shall submit a new 
certification statement which includes such test 
results prior to 250 days after adoption. If the latest 
certification statement is based on the six-month 
aging test, a new statement, based upon the two-year 
aging test or the accelerated aging test shall be sub- 
mitted by 2'/, years after the adoption date. 


3. A. Resistance to combustion. The material shall be 


tested to meet the requirements of Sections 
2603.2 and 2603.3 of the California Building 
Code, with the additional provision that the sur- 
face-burning characteristics shall be determined 
according to ANSI/ASTM E84-79 and shall not 
exceed the following values: 
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Exception: Polystyrene foam insulation boards 
with a maximum thickness of 2 inches (51 mm) 
when installed below a minimum 3.5-inch- 
thick (89 mm) concrete slab on grade. 


B. This subsection shall not apply to any product 
recognized by the International Conference of 
Building Officials, as of the date of adoption of 
these regulations, as complying with Sections 
2602.1-2602.6 of the 1994 Uniform Building 
Code based solely upon diversified testing. The 
manufacturer of any product which is recognized 
by the International Conference of Building Offi- 
cials, subsequent to the date of approval of these 
regulations, as complying with Sections 2602. 1- 
2602.6 of the 1994 Uniform Building Code based 
solely upon diversified testing, may petition the 
Commission for an exemption of that product 
from the provisions of this subsection. 


4. Dimensional stability. All foamed polystyrene 


insulation materials which are factory formed shall 
be tested for dimensional stability in accordance 
with Procedures E and G of ASTM D2126-75 with 
the following exceptions: (a) sample size shall be 12 
inches by 12 inches (305 mm by 305 mm) + 1 inch 
(25 mm), and (b) samples shall be tested as manu- 
factured with or without facers. 


The average percent change in length or width shall 
not exceed + 2 percent in 24 hours or + 4 percent in 7 
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days. The average percent change in thickness shall 
not exceed + 10 percent in 7 days. Samples shall be 
regarded as failing if: (1) delamination area of 
“faced” samples exceeds 25 percent or (2) warping or 
cupping exceeds '/, inch (6 mm) when checked by a 
straight edge across raised diagonal corners. 


(1) Polyurethane and polyisocyanurate in board form 
and field applied. 


1. Composition. The manufacture of the insulation 


shall be based mainly on the reaction of an organic 
polyisocyanate with a polyol resin. 


Board shall be of uniform texture, reasonably free 
from accumulation of unexpanded material and for- 
eign inclusions, and reasonably free of broken edges 
and corners. It shall be reasonably free from holes, 
voids, depressions and objectionable odor. Laminated 
composite boards shall be included in this quality 
standard. The faces of laminated boards shall adhere 
firmly throughout to the foam, and shall show no 
excessive amounts of slits, voids or depressions. 


. Thermal performance. Determination of the ther- 


mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C518-76 at the manufacturer’s option. All 
foam insulation materials using materials other than 
air or pentane as an expanding agent shall either sep- 
arately condition samples at 73.4° + 3.6°F and a rel- 
ative humidity of 50 + 5 percent, and at 140°F 
(60°C) dry heat and test at 30-, 60- and 90-day inter- 
vals or shall test samples certified by an approved 
testing laboratory to have been aged while exposed 
to free air in a well ventilated room for at least two 
years at 70° + 10°F, provided, however, that until 2'/ 
, years after the adoption of these quality standards 
by the Commission, test samples may be aged for 
six months for certification of the material. 


Notwithstanding any other provision of this article, 
this thermal performance standard shall not take 
effect until 250 days after adoption. If the certification 
statement submitted pursuant to Section 1555 of these 
regulations does not include test results for thermal 
performance, the manufacturer shall submit a new 
certification statement which includes such test 
results prior to 250 days after adoption. If the latest 
certification statement is based on the six-month 
aging test, a new statement, based upon the two-year 
aging test or the accelerated aging test shall be sub- 
mitted by 2'/, years after the adoption date. 


. Dimensional stability. All foamed polyurethane 


and polyisocyanurate insulation materials which are 
factory formed shall be tested for dimensional sta- 
bility in accordance with Procedures E and G of 
ASTM D2126-75 with the following exceptions: (a) 
sample size shall be 12 inches by 12 inches (305 mm 
by 305 mm) + 1 inch (25 mm) and (b) samples shall 
be tested as manufactured with or without facers. 


The average percent change in length or width 
shall not exceed + 2 percent in 24 hours or + 4 per- 
cent in 7 days. The average percent change in thick- 
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ness shall not exceed + 10 percent in 7 days. 
Samples shall be regarded as failing if: (1) delami- 
nation area of “faced” samples exceeds 25 percent 
or (2) warping or cupping exceeds '/, inch (6 mm) 
when checked by a straight edge across raised diag- 
onal corners. 


. Resistance to combustion. 


A. The material shall be tested to meet the require- 
ments of Sections 2602.1-2602.6 of the 1994 
Uniform Building Code, with the additional pro- 
vision that the surface-burning characteristics 
shall be determined according to ANSI/ASTM 
E84-79 and shall not exceed the following val- 
ues: 
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B. This subsection shall not apply to any product 
recognized by the International Conference of 
Building Officials, as of the date of adoption of 
this article, as complying with Sections 2602.1- 
2602.6 of the 1994 Uniform Building Code based 
solely upon diversified testing. The manufacturer 
of any product which is recognized by the Inter- 
national Conference of Building Officials, subse- 
quent to the date of approval of these regulations, 
as complying with Sections 2602.1-2602.6 of the 
1994 Uniform Building Code based solely upon 
diversified testing, may petition the Commission 
for an exemption of that product from the provi- 
sions of this subsection. 


5. Identification. Foam containers shall state the con- 


ditions of proper storage. 


(m) Urea formaldehyde foam field applied. 


1. Limitation on sale. Urea formaldehyde foam is 


unsafe for use as insulation. Sale within the State of 
California of urea formaldehyde foam insulation is 
prohibited. 


. Exemption. Notwithstanding any other provision of 


this article, a manufacturer of the primary compo- 
nents of urea formaldehyde foam insulation may 
apply for certification as provided in Section 1555 
of this article. Such certification statement shall 
indicate compliance with the following standards: 


A. Composition. The material shall consist of cellu- 
lar plastic generated in a continuous stream by 
mixing the components which are a urea formal- 
dehyde resin, air and a foaming agent. The mate- 
rial shall be suitable for filling closed cavities 
through small holes and suitable also for filling 
open cavities by trowelling during foaming prior 
to enclosure. 


B. Thermal performance. The effective thermal 
performance, incorporating a derating value, 
shall be determined according to the method 
described in 42 Fed. Reg. pages 55143-55148. 


C. Resistance to combustion. Surface-burning 
characteristics shall be determined according to 
the ANSI/ASTM E84-79 and shall not exceed the 
following values: 
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Test specimens shall be aged for 45 days at 70°F 
+ 5°F and 35 to 40 percent relative humidity 
before testing. 


D. Free formaldehyde content of dry foam. The 
free formaldehyde content of the dry foam shall 
be less than 0.01 percent formaldehyde by weight 
when tested as specified in paragraph (f) (8), pub- 
lished in 45 Fed. Reg. page 63801, except that the 
specimens to be tested shall also be aged for 56 
days at 24 + 5°C (75 + 10°F) and 50 + 10 percent 
relative humidity in an uncovered beaker. 


E. Corrosiveness. The material shall be tested and 
shall meet the criteria for corrosiveness as speci- 
fied in 45 Fed. Reg. pages 63786-63810. 


F. Density. The material shall be tested and shall 
meet the criteria for density as specified in 45 
Fed. Reg. pages 63786-63810. 


G. Shrinkage. The material shall be tested and meet 
the criteria for shrinkage as specified in 45 Fed. 
Reg. pages 63786-63810, except that the material 
shall not shrink more than 2.0 percent in any 
direction. 


H. Volume resistivity. The material shall be tested 
and meet the criteria for volume resistivity as 
specified in 45 Fed. Reg. pages 63786-63810. 


I. Identification. Resin and foaming agent contain- 
ers shall be marked with conditions of proper stor- 
age and the derated R-value and shrinkage of the 
prepared foam as certified by the manufacturer. 


J. Safety information. Installers of urea formalde- 
hyde foam insulation shall present the following 
safety notice to the purchasers of the foam prior 
to the signing of the contract for installation. The 
notice shall be printed in a minimum of 8-point 
type size. One copy of the notice signed by the 
purchaser shall be immediately given to the pur- 
chaser, one copy shall be retained by the installer 
and one copy shall be mailed by the installer to 
the Executive Director of the Energy Commis- 
sion within 48 hours after installation of the insu- 
lation is completed. 


Manufacturers shall make all sales of urea foam insulation 


components expressly subject to the application restrictions 
listed in the notice described below. 


UREA FORMALDEHYDE FOAM 
INSULATION SAFETY NOTICE 


The Federal Panel on Formaldehyde has concluded that form- 
aldehyde should be presumed to pose a carcinogenic (cancer) 
risk for humans. Formaldehyde gas may also cause eye, nose, 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


@ 


and throat irritation, coughing, shortness of breath, skin irrita- 
tion, nausea, headaches and dizziness. People with respira- 
tory problems or allergies may suffer more serious reactions, 
especially people allergic to formaldehyde. Women who are 
pregnant or planning to become pregnant should not be 
exposed to this product. 


The symptoms may appear immediately or not until 
months after installation. 


This product may release formaldehyde gas into your 
home or building over a long period of time. In some 
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instances the formaldehyde gas cannot be controlled by venti- 
lation or other means. 


Application of this product is restricted to exterior side- 
walls in both residential and commercial/industrial buildings. 
A 4-mil thickness plastic polyethylene vapor barrier, or 
equivalent plastic sheeting vapor barrier, shall be installed 
between the urea formaldehyde foam insulation and the inte- 
rior space of the home or building in all applications. 


If you have health concerns, call your doctor. Also, call 
the installer or manufacturer of the material. 


(PLEASE PRINT OR WRITE LEGIBLY) 


PURCHASER NAME OR NAMES 
PURCHASER ADDRESS 


PURCHASER PHONE NUMBER: Home ( 


CITY. ZIP 
) Work ( ) 


LOCATION OF INSTALLATION IF DIFFERENT FROM ABOVE 


LOCATION ADDRESS 


CITY ZIP 


The Purchaser acknowledges he or she has read and understands this notice. 


Signed X 
Signed X 


Date 


THE FOLLOWING INFORMATION IS TO BE COMPLETED BY 


THE INSTALLING CONTRACTOR 

CONTRACTOR’S NAME 

CONTRACTOR’S ADDRESS CITY ZIP 

CONTRACTOR’S STATE LICENSE NUMBER 

NAME OF MANUFACTURER 

MANUFACTURER’S ADDRESS CTEVietintlen IB 

MANUFACTURER’S PHONE NUMBER (__) 

TEMPERATURE OF OUTSIDE AIR AT START OF INSTALLATION. °F 

BATCH EXPIRATION TEMPERATURE 
NUMBER DATE (START OF INSTALLATION) 

RESIN i 
FOAMING AGENT °F 


STEPS THE INSTALLING CONTRACTOR MUST FOLLOW 


1. The installing contractor is responsible for mailing this completed notice to the following 
address within 48 hours after completion of installation. Mail one copy to: 


Executive Director ners 
Energy Resources, Conservation and Development Commission 


1516 9th Street 


Sacramento, CA 95814. . 


2. Give one copy to the Purchaser. 


3. The installing contractor shall keep one copy of this completed notice for a period of not less 


than three years. 
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3. Severability of provisions. If any provision of Sec- 
tion 1553 (m) (1) or (2), or the application thereof to 
any person or circumstances, is held invalid, the 
remaining provisions, or the application of such pro- 
visions to other persons or circumstances, shall not 
be affected thereby. 


(n) Vermiculite in loose fill form. 


1, Composition. Vermiculite loose fill insulation shall 
be produced by the expanding or exfoliating of natu- 
ral vermiculate or by grading and heating. 


2. Thermal performance. Determination of the ther- 
mal performance shall be in accordance with ANSI/ 
ASTM C177-76, ANSI/ASTM C236-66 or ANSI/ 
ASTM C615-76 at the manufacturer’s option. 


3. Density. Density shall be determined according to 
installed design density. All tests except the ANSI/ 
ASTM E84-79 test shall be conducted at the 
installed design density. 


4. Resistance to combustion. Resistance to combus- 
tion shall be determined by the use of the Attic Floor 
Radiant Panel Test, as described in the United States 
General Services Administration insulation standard 
HH-I-515D as amended October 11, 1979. 


5. Identification. Containers of vermiculite shall be 
marked with the type (pouring or pneumatic), the net 
weight and the manufacturer’s recommendations for 
installation including minimum thickness, maxi- 
mum coverage and installed design density to pro- 
vide the levels of thermal performance shown. 
Manufacturer’s installation recommendations shall 
include precautions according to the California 
Electric Code Section 410-66. 


Products which may be used for pressure fill retrofit wall 
application shall be marked with the recommended wall den- 
sity to prevent settling and separately marked with the tested 
thermal performance for such applications. 


Authority: Sections 25402(a) and 25920, Public Resources Code. 
Reference: Sections 25920-25922, Public Resources Code. 
HISTORY: 


1. Amendment of subsection (a) (9) filed 4-2-79; effective thirtieth day 
thereafter (Register 79, No, 14). 


2. Editorial correction of subsection designations with subsection (1) (4) 
(Register 79, No. 17). 


3. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No, 33). 


4. New subsection (m) (2) (J) filed 9-11-81; effective thirtieth day there- 
after (Register 81, No. 37). 


5. Editorial correction of subsection (k) (3) (B) filed 1-13-82 (Register 
82, No. 3). 


6. Amendment of subsections (a) (5) and (a) (8) filed 5-5-82; effective 
thirtieth day thereafter (Register 82, No. 19), 


7. Editorial correction of subsection (m) printing error (Register 82, No. 
44). 
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APPROVAL OF TESTING LABORATORIES 
Sec. 12-13-1554, 


(a) Except as provided in subsection (b), laboratories shall 
be approved using the procedures described in the Criteria for 
the Approval of Testing Laboratories, dated October 27, 1978. 
The Executive Director shall approve any laboratory that meets 
the standards described in the Criteria for the Approval of Test- 
ing Laboratories, dated October 27, 1978. A testing laboratory 
shall have the right to appeal to the full Commission any denial 
of approval by the Executive Director. 


(b) Up to and including September 30, 1982, laboratories 
shall be approved either upon accreditation by the United 
States Department of Commerce National Voluntary Labora- 
tory Accreditation Program or as stated in the preceding para- 
graph, at the manufacturer’s option. After September 30, 
1982, laboratories shall only be approved upon accreditation 
by the United States Department of Commerce National Vol- 
untary Laboratory Accreditation Program. 


Authority: Section 25218(e), Public Resources Code. 
Reference: Sections 25915(a) and 25921, Public Resources Code, 
HISTORY: 


1. Amendment filed 8-10-81, designated effective 9-22-81 (Register 81, 
No. 33). 


CERTIFICATION 
Sec. 12-13-1555, 


(a) No insulating material shall be sold or installed in Cal- 
ifornia on or after September 22, 1981, unless the manufac- 
turer has certified that the material complies with the 
provisions of this article. 


(b) The manufacturer shall submit a certification statement 
to the Executive Director for each type of insulating material. 
Such statement shall contain the following information: 


1. Name of the manufacturer. 


2. A description of the type of insulating material 
being certified in sufficient detail to permit its iden- 
tification. The description may include information 
sheets, brochures, a sample label for the product or 
similar information. 


3. Test results from an approved laboratory. 


4. A description of the basis for ensuring that all the 
insulating material of the type being certified com- 
plies with the requirements of this article. Such 
description shall include, but not be limited to a 
description of the frequency of testing of the mate- 
rial, the quality assurance program, and any third- 
party inspections or testing used by the manufac- 
turer. 


5. A declaration that the insulating material complies 
with the requirements of this article. 


6. The wording of the certification seal, if such seal 
consists of a statement pursuant to Section 1557 (b) 
(2) of this article. 


(c) Every certification statement shall be dated and signed 
by the manufacturer attesting to its truth and accuracy. Where 
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the manufacturer is either a corporation or a business associa- 
tion, the certification statement shall be dated, signed and 
attested to by a responsible official thereof. 


(d) Within 45 days after receipt of a certification state- 
ment, the Executive Director shall forward, to the manufac- 
turer, an acknowledgment that the statement has been 
received and that it is complete and accurate on its face. 


(e) Certification of the insulation material shall be deemed 
to occur upon forwarding of the acknowledgement by the 
Executive Director. If acknowledgment is not forwarded in a 
timely manner, certification shall be deemed to occur on the 
45th day after receipt of the certification statement. 


(f) The statement of test results required in the certification 
may be based upon tests conducted prior to the adoptive date 
of this article if: (1) the same test was conducted within two 
years of the date of adoption, (2) the laboratory at which the 
tests were conducted has been approved for those tests as of 
the date of the certification statement, and (3) the laboratory 
certifies that the test and product are the same as the test and 
product referred to in the statement of test results. 


Authority: Section 25218(e), Public Resources Code. 
Reference: Sections 25921 and 25921.1, Public Resources Code. 


HISTORY: 
1. Amendment of subsections (a), (b) (4), (b) (6) and (f) filed 8-10-81; 
designated effective 9-22-81 (Register 81, No. 33). 


QUALITY ASSURANCE (Reserved) 


Sec. 12-13-1556. 


Authority: Section 25218 (e), Public Resources Code. 
Reference: Section 25921.1, Public Resources Code. 


HISTORY: 
1. Repealer filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 
IDENTIFICATION 
Sec. 12-13-1557. 


(a) Except as specified in subsection (b), Item 3, of this 
section, no insulation shall be sold in California on or after 
September 22, 1981, unless the insulating material, container, 
bundle or similar packaging material bears a visible Commis- 
sion approved statement certifying that a representative sam- 
ple of the insulation material has been tested and approved by 
an approved laboratory and complies with the requirements 
of this article. 


(b) The Commission-approved statement shall consist of 
either: 


1. A design or statement approved by the Executive 
Director, or 


2. An identification of the manufacturer and any state- 
ment that the material meets the quality standards of 
the State of California. 


3. A statement that the material meets the quality stan- 
dards of the State of California included in the bill of 
lading shall meet the requirements of this section only 
if the product is being shipped in bulk, or the container 
or product is not otherwise labeled by the manufac- 
turer and the product is being sold to its ultimate user. 
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(c) Any representation of thermal performance which 
appear on any label, literature, advertising or any other writ- 
ing intended for the public shall be consistent with the certifi- 
cation testing results and derating required by this article. 


(d) Any insulation with facings and membranes for which 
the flame spread exceeds 25 when tested with facings and 
membranes exposed to the flame during the ANSI/ASTM 
E84-79 test must be clearly labeled with a statement that the 
product may be highly combustible if used in an exposed 
application. This subsection shall not apply to any product 
meeting the requirements of Sections 2602.1-2602.6 of the 
1994 Uniform Building Code. 


Authority: Section 25218(e), Public Resources Code. 
Reference: Section 25921, Public Resources Code. 
HISTORY: 


1, Amendment of subsections (a) and (c) filed 8-10-81; designated 
effective 9-22-81 (Register 81, No. 33). 


INSPECTIONS 
Sec. 12-13-1558. 


After September 22, 1981, the Commission may, upon the con- 
sent of the owner or lessee, or upon securing a search warrant, 
have access, during normal working hours, to the premises of 
manufacturers, distributors and retailers of insulating material 
sold for installation within the state for the purpose of deter- 
mining compliance with the standards promulgated pursuant to 
Chapter 10.5 of the California Public Resources Code. Such 
access shall be for the purposes of obtaining representative 
samples of subject insulation and inspecting records and docu- 
ments pertaining to tests by approved testing labs. 


Authority: Section 25218 (e), Public Resources Code. 


Reference: Section 25926, Public Resources Code. 


HISTORY: 


1. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No, 33). 


PERFORMANCE TESTS 
Sec. 12-13-1559. 


The Commission may conduct, or may contract with others to 
conduct, independent performance tests of representative 
samples of insulation sold in the state to determine compli- 
ance with standards adopted pursuant to Chapter 10.5 of the 
California Public Resources Code. Such tests shall form the 
basis for instituting enforcement proceedings. 


Authority: Section 25218 (e), Public Resources Code. 
Reference: Section 25926, Public Resources Code, 


HISTORY: 


1. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 


COSTS OF INSPECTION AND TESTING (Reserved) 
Sec. 12-13-1560. 
Authority: Section 25218 (e), Public Resources Code. 


Reference; Section 25926, Public Resources Code. 


HISTORY; 
1. Repealer filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 
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ENFORCEMENT (Reserved) 
Sec. 12-13-1561. 


Authority: Section 25218 (e), Public Resources Code. 
Reference: Section 25931, Public Resources Code. 
HISTORY: 


1. Repealer filed 6-26-79; effective thirtieth day thereafter (Register 79, 
No. 26). 


RELEASE OF INFORMATION 
Sec. 12-13-1562. 


Persons submitting information to the Commission who wish 
information to be kept confidential shall comply with the pro- 
visions of Sections 2501-2511 of the Public Resources Code. 


Authority: Section 25218(e), Public Resources Code, 
Reference: Sections 25223 and 25921.1, Public Resources Code, 
HISTORY: 


1. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 


LIABILITY 
Sec. 12-13-1563. 


Nothing in this article shall be construed as imposing respon- 
sibility on manufacturers for misuse of properly labeled insu- 
lation. 


Authority: Section 25218(e), Public Resources Code. 
Reference: Sections 25926 and 25931, Public Resources Code. 
HISTORY: 


1, Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No, 33). 


INSULATING EXISTING BUILDINGS 
Sec. 12-13-1564. 


(a) On or after March 25, 1982, if insulating material is 
installed in an existing building, in any of the applications 
specified in California Code of Regulations, Title 24, Part 6, 
Section 118, the installing contractor shall certify that the 
amount of insulation installed meets or exceeds the require- 
ments of Part 6, Section 118 for that application. Such certifi- 
cation shall be made on completion of the installation by 
posting in a conspicuous location a certificate signed under 
penalty of perjury. The certificate shall state the manufac- 
turer’s name and material identification, the thermal resis- 
tance (R-value) of the newly installed insulation, the 
estimated R-value of the original insulation, the total R-value, 
and (in application of loose fill insulation) the minimum con- 
tractor installed weight per square foot. This installed weight 
per square foot shall conform with the manufacturer’s 
installed design density per square foot at the manufacturer’s 
labeled R-value. 


(b) Water heater insulation kits. No water heater insula- 
tion kit shall be sold, on or after March 25, 1982, unless it has 
a thermal resistance of at least R-6 and is so identified. 


Each water heater insulation kit sold shall include instruc- 
tions which are equivalent to the Department of Energy stan- 
dard practice for the installation of insulation on gas-fired, 
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oil-fired and electric resistance water heaters, 44 Fed. Reg. 
pages 64703-64705. 


Authority; Section 25922, Public Resources Code. 
Reference: Section 25922, Public Resources Code. 
HISTORY: 
1, Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No. 33). 
2. Editorial correction of subsection (a) filed 1-13-82 (Register 82, No, 2). 


INTERPRETATION 
Sec. 12-13-1565. 


The General Counsel of the Commission shall make a deter- 
mination as to the application or interpretation of any provi- 
sion of this article to any person requesting such a 
determination, Any such request shall be submitted in writing 
to the Commission. The Commission shall make written 
replies to such inquiries and shall widely publish interpreta- 
tions that have broad application or interest. 


Authority: Section 25218 (e), Public Resources Code. 
Reference: Sections 25920 and 25922, Public Resources Code. 
HISTORY: 


1. Amendment filed 8-10-81; designated effective 9-22-81 (Register 81, 
No, 33). 
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CHAPTER 12-16-1 


ENGINEERING REGULATIONS—QUALITY AND 
DESIGN OF THE MATERIALS OF CONSTRUCTION 


STANDARD 12-16-1 
CALIFORNIA STANDARD FOR EARTHQUAKE-ACTUATED AUTOMATIC GAS SHUTOFF SYSTEMS 
(See CCR Title 24, Part 2, Chapters 16 and 16A, and CCR Title 24, Part 5, Chapter 12) 


DIVISION OF THE STATE ARCHITECT 
Authority: Sections 19180-19183, Health and Safety Code. 
Reference: Section 19182, Health and Safety Code. 


Division 1—CONSTRUCTION 
SCOPE 


Sec. 12-16-101. The American Society of Civil Engineers 
(ASCE) requirements for “Earthquake-Actuated Automatic 
Gas Shutoff Devices,” ANSI/ASCE/SEI 25-16 (copyright 
2016 by ASCE), shall be the applicable standard used by the 
Division of the State Architect for the certification of these 
devices. 


Sec. 12-16-101.1. Each installation of a customer-owned 
device that satisfies this standard shall be in accordance with 
the California Plumbing Code (CCR Title 24, Part 5). 
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CHAPTER 12-16-2 


ENGINEERING REGULATIONS—QUALITY AND 
DESIGN OF THE MATERIALS OF CONSTRUCTION 


STANDARD 12-16-2 
CALIFORNIA STANDARD FOR RESIDENTIAL EXCESS 
FLOW ACTUATED AUTOMATIC GAS SHUTOFF VALVES 
(See CCR Title 24, Part 5, Chapter 12) 


DIVISION OF THE STATE ARCHITECT 
Authority: Sections 19200-19204, Health and Safety Code. 
Reference: Sections 19201.5 and 19202, Health and Safety Code. 


Division 1—CONSTRUCTION 
SCOPE 


Sec. 12-16-201. The American Society for Testing and Mate- 
rials (ASTM) F2138-12(2017) Standard Specification for 
Excess Flow Valves for Natural Gas Service, and the Ameri- 
can National Standards Institute (ANSI) Z21.93-2017/CSA 
6.30-2017 Excess Flow Valves for Natural and LP Gas with 
Pressure up to 5 psig, shall be the applicable standards used 
by the Division of the State Architect for certification of these 
devices. 


Sec. 12-16-201.1. Each installation of a customer-owned 
device that satisfies this standard shall be in accordance with 
the California Plumbing Code (CCR Title 24, Part 5). 
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CHAPTER 12-31C 
RADIATION SHIELDING STANDARDS 


STANDARD 12-31C-1 


DEPARTMENT OF HEALTH SERVICES 
Authority: Sections 102, 208 and 25811. 
Reference: Sections 102, 208 and 436.5. 


ALL HEALING ARTS X-RAY INSTALLATIONS 


Sec. 12-31C-101. All radiation shielding barriers in rooms 
and enclosures housing radiation machines shall comply with 
the mandatory standards and appendices in Report No. 35, 
“DentalX-RAY Protection”; Report 49, “Structural Shielding 
Design and Evaluation for Medical use of X-rays and Gamma 
Rays of Energies up to 10 MeV”; and Report No. 51, “Radia- 
tion Protection Design Guidelines for 0.1-100 MeV Particle 
Accelerator Facilities.” Published by the National Council on 
Radiation Protection and Measurements, 7910 Woodmont 
Avenue, Bethesda, Maryland 20814. 
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CHAPTER 12-71 


AIR FILTERS 


AIR FILTERS 
STANDARD 12-71-1 


STATE FIRE MARSHAL 


DESCRIPTION OF TEST APPARATUS, 
METHOD AND CLASSIFICATION 
REQUIREMENTS FOR AIR FILTERS 


Sec. 12-71-100. 
(a) Test apparatus. 
1. The test duct, made of M.S. gage galvanized sheet 


metal reinforced with angle irons, is 21 inches 
square (13 548 mm”) and 13'/, feet (4114 mm) long. 


. One end of the duct is tapered to the discharge of a 


variable-speed blower and the other end is open to 
discharge. A metal filter frame is provided near the 
middle of the length of the duct to receive one 20 by 
20 inches (508 mm by 508 mm) (nominal) filter 
unit. Two tightfitting doors, located to permit access 
to the filter frame, are each provided with a mica 
window to permit observation of both faces of the 
filter and conditions in the duct downstream from 
the filter. 


. Two 1-inch (25 mm) pipe elbows, about 18 inches 


(457 mm) from the base of the test filter, form gas 
burner outlets adjusted to provide yellow, wavering 
flames. The burners consume approximately 4 cubic 
feet (approximately 1,000 Btu/cubic feet) of gas per 
minute. 


. With the filter in place the air velocity is adjusted to 


approximately 200 linear feet per minute as mea- 
sured at the discharge end of the duct by an Alnor 
Velometer Anemometer. 


(b) Test method. 
1. Filters are tested clean, that is, unused. The flames 


are applied for 3 minutes during which time obser- 
vations are made of both faces of the filter as to the 
downstream travel of flame or sparks and the den- 
sity, duration and character of the products of com- 
bustion. 


. Smoke density is measured as the drop in light 


intensity on a microammeter by means of photoelec- 
tric cell mounted a few inches below and about 12 
inches (305 mm) inside the discharge end of the 
duct. The light source, stabilized for light intensity, 
is mounted | inch (25 mm) above the duct directly 
above the photoelectric cell. The microammeter 
readings are recorded every 5 seconds for the first 
minute and every 10 seconds for the next 2 minutes. 
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3. The differences between these readings and the 


readings taken before the test are plotted against 
time (the scale being 40 pA and 40 seconds to the 
inch) with the resulting area under the curve being 
measured by use of a planimeter or calculated math- 
ematically. This area is a measure of the smoke den- 
sity produced during the test. 


(c) Classification. As a result of the tests, air filter units 
are classified as Class 1 or 2 as indicated below: 


1. Class 1 air filter units are those which, when clean, 


do not produce flames or sparks when attacked by 
flame and which develop areas under the smoke 
density curves that are less than 1.5 square inches 
(967 mm’). 


. Class 2 air filter units are those which, when clean, 


burn moderately when attacked by flame or emit 
moderate amounts of smoke or both. These units, 
although they may be consumed to some extent, do 
not project flames or extensive sparks that would 
ignite adjacent combustible materials beyond the 
discharge end of the duct during the test and do not 
develop areas under the smoke density curves that 
are more than 6.0 square inches (3871 mm’). 


(d) Adhesive coatings. Liquid-adhesive coatings used on 
filters shall have a flash point of 325°F (163°C) Cleveland 
open cup tester, or higher. 
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CHAPTER 12-72-1 
PROTECTIVE SIGNALING SYSTEMS 


PROTECTIVE SIGNALING SYSTEMS, STANDARD TEST PROCEDURES 
STANDARD 12-72-1 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-72-100. 


(a) Basic. This standard represents the minimum basic 
requirements for the construction and performance of the pro- 
tective signaling systems to be listed under this classification. 
The minimum design, construction and performance stan- 
dards set forth herein are those deemed as minimum neces- 
sary to establish conformance to the regulations of the State 
Fire Marshal as set forth in the California Electrical Code, 
and when applicable shall be reported on in their entirety by 
the approved testing laboratory. 


(b) Systems. This standard covers electrically operated 
devices and control units designed to transmit and sound 
alarms, supervisory and trouble signals to be employed in 
ordinary indoor locations in accordance with the Standards of 
the National Fire Protection Association for the Installation, 
Maintenance and Use of Proprietary, Auxiliary and Local 
Protective Signaling Systems, Remote Station, Nos. 72A, 
72B, 72C and 72D, and the California Electrical Code. This 
includes combination protective signaling systems employing 
nonsupervised sounding circuits; combination fire alarm- 
communication, -program and -clock systems (hereinafter 
referred to as combination signaling systems); and audible 
devices used for both alarm and program or communication 
purposes. 


(c) Control unit. A control unit covered by this standard 
consists of a unit assembly of electrical parts having provisions 
for the connection of power-supply circuits routed through the 
control unit equipment by a prescribed scheme of circuitry; sig- 
nal initiating circuits extended to separate devices by which the 
operating parts of the control unit are actuated for signals, and 
to incorporated or separate devices by which the signals are 
transmitted or indicated to form a coordinated combination 
system for definite signaling service. 


TEST REPORTS 
Sec. 12-72-101. 


(a) Test report contents. The report shall include engi- 
neering data, and an analysis comparing the design against 
Section 12-72-102 (a) through (u); it shall include wiring, 
diagrams, operating manuals and photographs as set forth in 
Section 12-72-102 (a), Items 5 and 6; it shall set forth the 
tests performed in accordance with Sections 12-72-103 (a) 
through (g) and the results thereof; and shall verify the cor- 
rectness of the electrical rating required by Section 12-72- 
107. 
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(b) Listed devices. Electrical wiring, material, devices, 
combination of devices, fittings, appliances and equipment 
which have been tested and listed by an approved listing 
agency for the intended purpose and use need not be individ- 
ually retested. 


The report shall include the catalog number or other read- 
ily identifiable marking, the name of the approved listing 
agency, the laboratory test report number and date. Such indi- 
vidually tested and listed component parts and devices when 
installed in combination with other devices in a control unit 
or in a circuit extended from such control unit shall be sub- 
jected to the performance standard tests to determine its suit- 
ability for use in combination with other component parts, 
devices, circuits or equipment. 


(c) Listed control units. Control units which by their 
design are intended to fully comply with the Standard for the 
Installation, Maintenance and Use of Proprietary, Auxiliary, 
Remote Station and Local Protective Association may be 
investigated and tested in accordance with the Standards for 
Safety established by Underwriters’ Laboratories, Inc., U.L. 
864, provided such investigation, test and report incorporates 
the provisions of the California Electrical Code. 


(d) Rejection for cause. Compliance with these standards 
will not necessarily mean approval and listing, if, when 
examined and tested, it is found to have other features which 
may impair the result intended by these regulations. Unusual 
constructions may require application of additional perfor- 
mance tests. The State Fire Marshal may refuse to approve 
any item for cause. 


(e) Systems only. The standard applies to protective sig- 
naling systems as defined in the California Electrical Code, 
and systems or systems components for which application for 
approval and listing has been filed under the provisions of the 
California Electrical Code. 


This standard does not cover manual stations, automatic 
detectors, automatic transmitters or other actuating devices; 
nor does it cover separately listed bells, registers or other 
indicating devices which are not provided as a part of the 
control unit or matched against the output of sound-reproduc- 
ing equipment. 


(f) Differing constructions. A control unit having materi- 
als or forms of construction differing from this standard may 
be investigated and tested according to the intent of this stan- 
dard, and if found to be substantially equivalent may be given 
recognition for approval and listing. The office of the State 
Fire Marshal shall be consulted for general requirements and 
performance standards. 
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GENERAL 


Sec. 12-72-102. 


(a) Investigation—Report. 
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1. A control unit or combination signaling system shall 


be so designed and constructed as to be practical, 
reliable and sufficiently durable for its intended 
installation and use. It shall be suitable for use with 
acceptable actuating and indicating devices which 
have been found by investigation to be suitable for 
use with the control unit or combination signaling 
system. It shall permit its application in conformity 
with the regulations set forth in the California Elec- 
trical Code. 


. The scheme of electrical or electronic circuiting of a 


control unit or combination signaling system shall 
provide for the degree of electrical supervision 
required by the California Electrical Code, and 
when required, shall ensure emergency operation in 
the presence of a fault condition. 


. Attachment plugs, bells, circuit-breakers, cords, 


fuse-holders, fuses, lampholders, receptacles, trans- 
formers, switches, wires, etc., provided as a part of a 
control unit or combination signaling system shall 
be investigated and judged under the requirements 
established by the California Electrical Code, for 
such devices and also with respect to their suitability 
for the particular application. 


. Amplifiers used in the fire-protective signaling cir- 


cuits of combination systems shall be tested in 
accordance with UL, Inc. Standard 813 (Second 
Edition 1954, amended 1966 and 1967), Sound 
Recording and Reproducing Equipment. 


The exchange or replacement of amplifiers from 
those originally tested with a combination system 
shall be tested in accordance with UL, Inc. Standard 
813 and evaluated in accordance with this standard 
to determine their suitability for use with the combi- 
nation system. 


. The report of investigation shall include schematic 


wiring diagrams tracing the electrical or electronic 
circuits in their normally supervised and operating 
condition. Contacts of operating devices shall be 
shown in the normally supervised position with 
operating and supervisory power supplied to the 
equipment. 


. The report of investigation shall include photo- 


graphs of the equipment with markings identifying 
the component parts. Operating and maintenance 
manuals shall be included with each control unit or 
combination signaling system and shall be attached 
to the test report and certification. 


. The report of investigation shall include an itemized 


list of optional equipment that has, by test, been 
determined as not required to provide a fire alarm 
signal transmission. The report of investigation shall 
include routing of circuits for any equipment or 


devices which are not necessary for the transmission 
of a fire alarm signal. 


(b) Marking. 


L 


10. 


Control units and combination signaling systems 
shall be plainly and permanently marked with a 
nameplate bearing the manufacturer’s name, model 
number and electrical rating. Enclosures and cast- 
ings shall have die stamped or cast identifying num- 
bers or other readily identifiable markings. 
Component parts shall be fully described or identi- 
fied by manufacturer’s name and model number. 


A wiring diagram of the control unit or combination 
signaling system shall be attached inside the control 
cabinet or metalware enclosure. 


An audible alarm silencing switch when provided, 
shall be marked to indicate its normal position 
unless it is of the automatically restoring type. A 
permanently attached metal or equivalent sign shall 
bear the following words, “Do not operate the audi- 
ble alarm silencing switch until the fire department 
has been notified.” The trouble signal silencing 
switch, unless of the automatically restoring type, 
shall be marked to indicate its normal on position. 


Terminal connections for the power supply shall be 
marked or identified as required by the California 
Electrical Code. 


. Installation wiring terminals or leads shall be 


marked or otherwise plainly evident. 


. A control unit designed for use with automatic 


detectors shall be marked for use with nonrestoring 
types of detectors only, unless the control unit pro- 
vides signal lock-in performance required by Sec- 
tion 12-72-103 (b), Item 14. 


. Accontrol unit designed for use with limited-energy 


circuits shall be marked to identify the particular cir- 
cuits in which the energy is limited. 


. The maximum impedance of each actuating circuit 


shall be marked when the value for successful oper- 
ation is less than 100 ohms. 


. A control unit designed to limit the duration of an 


alarm signal by means of a time-limit cutout shall be 
marked to indicate the time for which it is to be 
adjusted; nonadjustable time-limit cutouts shall be 
marked to indicate time at which it will operate. [See 
Sections 12-72-103 (1), Items 1 and 2.] 


Equipment required to be mounted in a definite 
position in order to function properly shall be 
marked to indicate correct mounting position. 


(c) Frame, enclosure and metalware. 


1 


Control units and combination signaling systems 
shall be installed in locked substantial cabinets or 
metalware enclosures and shall be of a type 
expressly designed for the service for which they are 
used. Control unit cabinets and combination signal- 
ing system metalware enclosures enclosing alarm 
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10. 


ie 


signaling circuits shall be provided with integral key 
locks. 


. Control unit cabinets and combination signaling sys- 


tem metalware enclosures shall be so formed and 
assembled that they will have the strength and rigid- 
ity necessary to resist the abuses to which they are 
liable to be subjected, without adversely affecting 
their performance, and without‘increasing fire haz- 
ard due to total or partial collapse with resulting 
reduction of spacings, loosening or displacement of 
parts, or other serious defects. 


Electrical parts of a control unit or combination sig- 
naling system shall be so located or enclosed that 
suitable protection against accidental contact with 
uninsulated hazardous live parts will be provided. 


Operating parts, such as gear mechanisms, relays 
and similar devices, shall be protected against foul- 
ing by dust, insects or by other material which might 
impair their operation, by means of individual pro- 
tection or dust-tight cabinets. 


The thickness of cast metal for an enclosure shall be 
as indicated in Table 12-72-1A; except that cast 
metal of lesser thickness may be used if upon inves- 
tigation it is shown that it has the equivalent 
mechanical strength. 


Sheet metal enclosures for a control unit or combi- 
nation signaling system shall be investigated and 
listed by a nationally recognized testing laboratory 
for its intended purpose or use, or shall be not less 
than indicated in Table 12-72-1B. 


. An enclosure shall have suitable means for mount- 


ing, accessible without disassembling any operating 
part except removal of a completely assembled 
panel such as a relay panel. 


. An enclosure cover shall be hinged if it gives access 


to fuses or any other overload-protective device, the 
normal functioning of which requires renewal, or if 
it is necessary to open the cover in connection with 
the normal operation of the control unit or combina- 
tion signaling system. 


. Enclosure covers accessible for service only may be 


unhinged if, upon investigation, they are found to be 
suitable for the purpose. Unhinged covers shall be 
securely held in place by screws or equivalent fas- 
tening devices requiring the use of a tool for its 
removal. 


Cabinets or compartments for housing of primary 
batteries shall be key locked with provisions for pro- 
tection against moisture or movement. Metal cabi- 
nets shall be of approved design constructed of sheet 
iron or steel not less than No. 14 manufacturer’s 
standard gage. 


Compartments for storage batteries shall have a total 
volume not less than twice the volume occupied by 
the batteries. Ventilating openings shall be provided, 
and so located to permit dispersion of gas while the 
battery is being charged at the highest rate permitted 
by the means incorporated in the unit. 
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12. The interior of the storage battery compartment shall 
be protected against detrimental action by the elec- 
trolyte. The compartment shall be so located or 
enclosed that the equipment of the signaling system 
will not be adversely affected by battery gases. 


13. Ventilating openings shall be screened with wire 
screening having wires of not less than No. 16 
AWG, expanded metal mesh or perforated metal of 
not less than 0.042 inch (1 mm) in thickness. No 
opening in wire screening, metal mesh or perforated 
metal shall exceed '/, square inch (322 mm”) in area. 


14. A compartment enclosing electrical parts shall not 
be open to the floor or other support on which the 
equipment rests. 


(d) Protection against corrosion. Iron and steel parts 
shall be protected against corrosion by enameling, galvaniz- 
ing, plating or other equivalent means. This includes all parts 
upon which proper mechanical operation may depend. It does 
not apply to bolts, screws, washers or similar parts, if corro- 
sion will not impair operation of the equipment. Stainless 
steel, polished or treated, does not require additional protec- 
tion. Bearings shall be of such design and material to ensure 
against binding due to corrosion. 


(e) Insulating materials. 


1. Base for support of live-metal parts shall be of non- 
combustible, moisture-resistant, insulating material 
commonly recognized as suitable for support of 
live-metal parts. A base shall withstand the most 
severe conditions liable to be met in service. 


2. Bases mounted on metal surfaces shall be provided 
with an insulating barrier from the mounting sur- 
faces unless all live-metal parts are staked, upset, 
sealed or otherwise prevented from loosening to pre- 
vent parts and ends of terminal screws from coming 
in contact with the supporting surface. 


3. Countersunk, sealed parts of control units shall be 
covered to a depth of not less than '/, inch (3 mm) 
with a waterproof insulating compound which will 
not melt at a temperature 15°C higher than the nor- 
mal operating temperature of the assembly. In no 
case shall such insulating compound melt at less 
than 65°C. 


(f) Mounting parts. 


1. All parts of control equipment shall be securely 
mounted in position to prevent loosening or turning 
if such motion may adversely affect normal opera- 
tion of the control equipment. A switch, lampholder, 
attachment-plug receptacle or plug connector shall 
be mounted securely and, except as noted in Item 3, 
shall be prevented from turning. See Item 4. 


2. The requirement that a switch be prevented from 
turning may be waived if all four of the following 
conditions are met: 


A. The switch is to be of a plunger or other type that 
does not tend to rotate when operated (a toggle 
switch is considered to be subject to forces that 
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tend to turn the switch during normal operation of 
the switch). 


B. The means of mounting the switch is to make it 
unlikely that operation of the switch will loosen 
the switch. 


C. The spacings are not to be reduced below the 
minimum acceptable values if the switch does 
rotate. 


D. Normal operation of the switch is to be by 
mechanical means rather than by direct contact 


2. Except for grounded signaling wheels, bearings, 
hinges, etc., shall not be used for carrying current 
between interrelated fixed and moving parts. 


(j) Supply connections. Control units and combination 
signaling systems shall be provided with wiring terminals for 
the connection of conductors of at least the size required by 
the California Electrical Code, for the electrical rating of the 
equipment. 


(k) Terminal connections. 


1. Wiring terminals shall ensure thorough connections 


by persons. 


3. A lampholder of a type in which the lamp cannot be 
replaced (such as a neon pilot or indicator light in 
which the lamp is sealed in by a nonremovable 
jewel) need not be prevented from turning if rotation 
cannot reduce spacings below the minimum accept- 
able values. 


4. The means for preventing the turning mentioned in 
Section 12-72-103 (f) is to consist of more than fric- 
tion between surfaces—e.g., a suitable lockwasher, 
properly applied, is acceptable as the means for pre- 
venting a small stem-mounted switch or other 
device having a single-hole mounting means from 
turning. 


5. Uninsulated live-metal parts, including terminals, 
shall be secured by methods other than friction 
between surfaces, to prevent turning or shifting that 
may result in reduction of any required spacings. 
Contact assemblies shall be so secured that align- 
ment of contacts will be ensured. 


(g) Grounding. Cabinets, metalware enclosures and non- 
current carrying metal parts shall be grounded as required by 
the California Electrical Code. Equipment grounded by a 
multiple-conductor cord shall have a fixed contacting mem- 
ber in the attachment plug for connection of the grounding 
conductor. The grounding conductor shall be green-identified 
and shall not be used as a circuit conductor. 


(h) Operating mechanisms. 


1. Parts and motors shall be suitable for the particular 
applications and shall be of sufficient mechanical 
strength and capacity to withstand the stresses to 
which they will be subjected in operation without 
introducing any hazard. 


2. Cams, signaling wheels and similar parts shall be 
fastened to prevent loosening or independent turn- 
ing. Adjustable parts and adjusting screws shall have 
provisions to prevent loosening under conditions of 
use. 


3. Electromagnetic devices shall be designed to pro- 
vide positive electrical and mechanical performance 
under all conditions of use. 


(i) Current-carrying parts. 


1. Current-carrying parts shall be of nonferrous metal 
recognized as suitable and of sufficient mechanical 
strength for the particular application. 
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under hard usage. Terminals shall be a suitable pres- 
sure wire connector, firmly bolted or held by a 
screw, except that for No. 8 AWG and smaller 
wires, a wire binding screw having upturned lugs or 
the equivalent may be used. Alternate: Binding 
screws without upturned lugs may be recognized 
when conductors are fitted with mechanically and 
electrical secure ring connectors. 


. Wire-binding screws not less than 8-32 may be used 


at terminal strips, except that a 6-32 screw may be 
used for No. 14 AWG and smaller wires. Terminal 
plates shall be not less than 0.050 inch (1 mm) in 
thickness to provide not less than two full threads in 
the metal. Terminal plates of less thickness may be 
recognized when the resistance to stripping of the 
threads is equal to or greater than two full threads in 
0.050-inch-thick (1 mm) terminal plates. 


(1) Raceways and power-supply cord. 


1. Control units shall have provisions for connection of 


armored cable or conduit. Combination signaling 
systems may be provided with a flexible cord and 
attachment cap. The power-supply cord serving the 
fire alarm signal generator or tone oscillator shall be 
Type SJ or equivalent. Strain relief shall be provided 
so that mechanical stress on a flexible cord will not 
be transmitted to terminals, splices or interior wir- 
ing. Power-supply for the signal generator or tone 
oscillator provided by a cord shall have an attach- 
ment cap with a device to prevent its easy removal 
from the receptacle. 


. Power-supply for clock, communication or program 


systems shall not be supplied from the fire alarm 
control unit. 


(m) Internal wiring. 


1. Internal wiring of a control unit or combination sig- 


naling system shall consist of suitably insulated con- 
ductors for the voltage and temperature attained, and 
of adequate current-carrying capacity for the ser- 
vice. 


. All conductors in an enclosure or raceway shall be 


insulated for the maximum voltage of any conductor 
in the enclosure or raceway. 


. Wireways shall be smooth and free from sharp 


edges, burrs, fins and moving parts. Holes in sheet 
metal partitions shall be provided with smooth bush- 
ings or shall have smooth well-rounded surfaces. 
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4. All joints and connections shall be mechanically 
secure and shall provide a reliable electrical contact 
without strain on connections and terminals. 
Stranded conductors clamped under wiring-binding 
screws or similar parts shall have the individual 
strands soldered together or equivalent arrangement 
to ensure reliable connections. — 


5. Wire shall be neatly arranged and routed, and shall 
be held in place with clamps, string ties or equiva- 
lent unless of sufficient rigidity to retain a shaped 
form, placed in spaces affording protection against 
damage during servicing. 


(n) Interconnection of units. 


1. Control units and combination signaling systems 
shall be interconnected by metallic raceway enclo- 
sures or armored cable suitable for the purpose. 


2. Cords and wires used to interconnect units within 
the overall enclosure shall be securely fastened to 
the enclosure walls by means of clamps or shall be 
cabled assemblies with strain relief. 


3. In combination signaling systems, the control unit 
audible alarm circuit shall form the alarm signal 
interconnection. The audible alarm circuit shall be 
continuous to the terminals of the relay approved for 
alarm signaling service for the control unit, except 
that contacts of a combination signaling system 
power-supply supervisory relay may be included in 
the circuit. 


4. The alarm signal relay shall be firmly attached to the 
enclosure and shall be a component part of the com- 
bination signaling system unit. 


5. The interconnection between control units having 
nonsupervised audible alarm circuits and the combi- 
nation signaling system shall be in duplicate, con- 
nected alternately to two or more signal relays wired 
in parallel to the oscillator or tone signal relays. 


6. Portions of alarm circuits in combination signaling 
system control panels which are not supervised from 
the contacts of the audible alarm signal relay to the 
oscillator or tone signal alarm relays shall not 
exceed 24 inches (609 mm) in length. They shall be 
of 600V insulated wire held in place by clamps or 
equivalent and so located that they will not be sub- 
ject to handling during use or servicing. 


(o) Capacitors. Capacitors shall be of materials suitable 
for their intended use. A paper capacitor shall be impregnated 
or suitably enclosed to exclude moisture. It shall not be injuri- 
ously affected by the temperature attained under the most 
severe conditions of use. The removal of a capacitor of the 
plug-in type shall require the use of a tool. 


(p) Coil windings—transformers. 


1. The insulation of coil windings of relays, transform- 
ers, etc., shall be impregnated or otherwise designed 
to exclude moisture. 
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2. Transformers connected across a power-supply cir- 


cuit shall be individually housed in noncombustible 
material. 


. Transformers shall be of the two-coil or insulated 


type except that an autotransformer may be 
employed provided the terminal common to both 
input and output circuits is connected to the 
grounded supply terminal. 


(q) Overcurrent protection. 


1. Storage batteries provided as part of a control unit, 


other than primary batteries, shall be protected by 
overcurrent devices having a rating of not less than 
150 percent and not more than 200 percent of the 
maximum operating load on the battery. 


. System control units and combination signaling sys- 


tem control units shall be protected on the current 
supply side by overcurrent devices having a rating 
not more than 150 percent of the maximum normal 
operating current. 


. Transformers shall be protected on either the pri- 


mary or secondary side by overcurrent devices hav- 
ing a rating not greater than the continuous duty 
rating of the transformer unless the current is limited 
to the same value by other acceptable means. 


(r) Rectifiers. 


1. Rectifiers used direct shall be approved for the pur- 


pose and of adequate capacity to maintain voltage 
regulation between 100 percent of rated voltage at 
maximum load and 130 percent of rated voltage at 
no load. 


. A control unit incorporating a battery-charging rec- 


tifier shall be provided with meters as part of the 
assembly or with readily accessible terminal con- 
nections for portable meters for determination of 
battery voltage and charging current. 


(s) Storage batteries. 


1. Storage batteries provided as part of a control unit 


shall have sealed cells with spray-trap vents. Normal 
charging shall be by a trickle-charge rectifier. The 
mounting arrangement shall prevent terminals from 
contacting terminals of adjacent cells or parts of the 
battery enclosure. The cells shall permit ready 
access for checking the specific gravity of the elec- 
trolyte. 


. The conditioning charge shall be so limited that with 


the maximum charge which can be obtained, the bat- 
tery gases will not adversely affect the control unit. 


(t) Spacings. 


1. A control unit or combination signaling system shall 


provide reliably maintained spacings between unin- 
sulated live-metal parts, and between uninsulated 
live-metal parts and dead-metal or noncurrent carry- 
ing metal parts not less than those indicated in Table 
12-72-1C and Section 12-72-102 (t), Items 3 and 4. 
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2. The spaces within devices or assemblies which have 


been individually or as assemblies tested and listed 
by a nationally recognized testing agency for the 
intended use need not comply with the provisions of 
Table 12-72-1C and Section 12-72-102 (t), Items 3 
and 4. The report shall note such devices and assem- 
blies by reference to the test report. 


. If a short circuit between uninsulated live-metal 


parts of the same polarity would prevent the normal 
signaling operation of the control unit without 
simultaneously producing a trouble signal, the spac- 
ings between such parts shall be not less than those 
indicated for “other parts” in Table 12-72-1C except 
in the case of the special devices mentioned in Foot- 
note 2 to the table, the spacing between uninsulated 
live-metal parts of the same polarity, for any poten- 
tial of 0-300 volts, shall be not less than ’/,, inch (0.8 
mm) through air, and the spacing over surface shall 
be not less than ‘/,, inch (1.6 mm) unless the smaller 
over-surface spacings permitted in Footnotes 3 and 
4 of Table 12-72-1C. 


. Spacings may be reduced provided a barrier or liner 


of suitable moisture-resistant insulating material of 
sufficient mechanical strength to withstand opera- 
tion of equipment and arcing is used, and is reliably 
held in place. 


(u) Speakers—sound equipment. Speakers shall be of an 
approved type and designed with current capabilities for the 
intended function and purposes. 


PERFORMANCE 


Sec. 12-72-103. 
(a) General. 
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The performance of a control unit or combination 
signaling system shall be investigated by subjecting 
a representative sample in commercial form to tests 
described in Sections 12-72-103 (b) through (q). 
Insofar as possible tests are to be made in the order 
indicated by the following test headings. 


. A control unit shall be tested in the position in which 


it is designed to be installed for proper function. 


. A combination signaling system console or rack is 


to be placed in a position simulating an actual instal- 
lation against a vertical wood wall unless by its 
design, it is obviously intended for installation in the 
open. If ventilation openings are provided on the 
rear surfaces, it is to be spaced out 1 inch (25 mm) 
from the wall. 


. Tests shall be made at rated frequency and voltage. 


The rated voltage for test purposes is considered to 
be 120 volts for units marked 110-125 volts, or 240 
volts if marked 220-250 volts. 


. Control units intended to be energized by trickle- 


charged batteries shall be tested at the rated trickle - 
charge of the battery except for over-and under-volt- 
age tests. 


(b) Normal operation. 


1. A control unit or combination signaling system shall 


operate reliably and uniformly for all conditions of 
its intended performance when employed in con- 
junction with actuating devices, indicating devices 
and power supplies to form a combination type indi- 
cated by the wiring diagram and supplementary 
information supplied with it. 


. To determine compliance, actuating devices, indi- 


cating devices optional equipment not necessary for 
transmission of a fire alarm signal, and power sup- 
plies are to be connected to the control unit to form a 
typical combination, and the control unit operated 
for each condition of its intended performance. 


. A combination signaling system shall be connected 


to the intended signal initiating control units and 
devices, optional equipment or devices not neces- 
sary for the transmission of a fire alarm signal, sig- 
nal indicating devices (in sound-reproducing 
equipment the output impedance and matching load 
combination which produced the maximum input in 
the power- input test is to be used), and power sup- 
plies, and the equipment operated for each condition 
of its intended performance. 


. Actuating and indicating devices used for testing are 


to be those specified by the wiring diagram of the 
equipment, except that substitute devices may be 
used if the actuating switching contacts produce 
equivalent actuation, and if the indicating devices 
produce equivalent signal indication and circuit 
loading. Acceptable substitute load devices are those 
found by investigation to produce the same load 
conditions as the devices intended to be used with 
the equipment. 


. The control unit or combination signaling system 


shall be in the normal circuit supervisory condition 
prepared for normal signaling operation by being 
connected to the devices and circuits indicated in 
Sections 12-72-103 (b), Items 1 through 3. 


. The operation of any actuating device shall cause 


the equipment to operate the related indicating 
devices to produce a clearly defined signal of the 
type for which the combination is designed. 


. A coded fire alarm signal shall consist of not less 


than three complete rounds of the number transmit- 
ted. 


. Fire alarm signals in schools emitted by devices not 


distinctive in tone or used for other purposes shall be 
intermittent or continuous sounding signals. The sig- 
nal, herein referred to as the California Uniform 
Fire Code Signal, shall be given for a period of 10 
full seconds followed by a silence of 5 full seconds 
before the signal is repeated. The signal shall be 
given for a period of not less than 1 minute. Confor- 
mance requires signal duration in excess of | min- 
ute. 
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16. 


Control units or combination signaling systems shall 
have provisions to disconnect time and program sig- 
nal circuits upon initiation of an alarm signal. Resto- 
ration of time, recall or program circuits shall 
require manual operation of a resetting device in the 
control unit or combination signaling system con- 
sole. The resetting device shall be located inside the 
locked control panel or console, or shall be key- 
operated. A metal sign having the following words 
shall be attached adjacent to the switch “Reset 
switch shall not be operated until building has been 
determined safe from fire.” The wiring diagram 
required by Section 12-72-103 (b), Item 2, shall 
include the circuit arrangement. 


Combination signaling systems designed for use 
with a coded fire alarm control unit (control unit of 
type other than continuous ringing) shall be pro- 
vided with an audible alarm signal relay of the lock- 
in type. This may be a latching-type relay or an elec- 
trical holding circuit. 


Combination signaling systems designed for use 
with a continuous ringing fire alarm control unit 
shall be provided with a California Fire Code Signal 
coding device actuated by the audible alarm signal 
relay. 


Combination signaling system using sound-repro- 
ducing equipment designed to provide an alarm sig- 
nal of distinctive tone used for no other purpose is 
not required to provide a coding device. To be con- 
sidered as distinctive in tone, the frequency should 
be not less than 300 cycles higher or lower than any 
other signal (such as a classroom or program signal) 
and shall be an undulating tone swinging not less 
than approximately 100 cycles each side of the mean 
frequency with a pulse rate of not less than 30 per 
minute. — 


Combination signaling systems which are so 
designed that they may have the power supply cir- 
cuit disconnected or alarm signal output discontin- 
ued without a trouble signal shall have provisions to 
instantly and automatically restore power supply, 
signal generation and signal output upon actuation 
of a fire alarm initiating device. 


The signal indicating resulting from the operation of 
a noncode fire alarm control unit by automatic 
detectors having self-restoring contacts shall be 
maintained automatically by the control unit until a 
resetting device in the control unit is manually oper- 
ated. 


Combination signaling systems designed to have the 
audible alarm circuit routed through a clock- cross- 
connect or pin board shall not, on removal or reloca- 
tion of any pin, cause interruption of interference 
with the fire alarm signal. The circuit arrangement 
shall be shown on the wiring diagram required by 
Section 12-72-103 (b), Item 2. 


Normal operation of fire alarm signaling equipment 
shall not depend upon a ground connection. 
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A switch and circuit provided for silencing alarm 
sounding devices shall conform to the following: 


A. Switching to the off-normal position shall auto- 
matically transfer the alarm signal to visual warn- 
ing signal lights which shall not be extinguished 
until the system is manually restored to normal. 


B. With the system in normal supervisory condition, 
switching to the off-normal position shall result 
in an audible trouble signal. 


C. Restoration of the alarm initiating circuit to nor- 
mal supervisory condition shall result in a trouble 
signal, unless the silencing switch and its related 
control circuit is of the automatically restoring 
type. 


D. The switch shall be located inside of the locked 
control unit enclosure. 


. Circuits and all related devices of a combination 


system may have their output regulated providing 
the minimum setting will allow satisfactory compli- 
ance to the California Electrical Code, for the total 
number of sound reproducers that may be served by 
the system. 


(c) Power input-sound reproducing equipment. 
1h 


The current or wattage consumption of a combina- 
tion signaling system utilizing sound reproducing 
equipment shall not exceed the marked input rating 
by more than 5 percent when the equipment is oper- 
ated under normal conditions while connected to a 
supply circuit of rated frequency and voltage corre- 
sponding to the mean of the marked primary voltage 
rating. 


. For the test specified in Section 12-72-103 (c), Item 


1, the audio-input connections of each amplifier of 
the system are to be connected to an oscillator 
adjusted to supply a 1,000-cycle signal. All volume 
and tone controls are to be at their maximum set- 
tings, and normal operating condition is considered 
to be operational with the audio-input-signal poten- 
tial adjusted to produce audio-output rating of the 
amplifier. The tests are to be conducted throughout 
the range of impedance taps with load impedance of 
the amplifier. 


(d) Fire alarm signal precedence. 
© 


Control units designed to serve more than one type 
of alarm-initiating device or to utilize the audible 
alarm devices for more than one type of signaling 
service shall provide priority for manual box signals, 
and for fire alarm signals in combination signaling 
systems. 


. Acoded system control unit shall be actuated by one 


or more initiating devices other than a manual box 
and by a manual box simultaneously. The manual 
box signal shall take precedence over other signals. 


. Combination signaling system shall be actuated to 


transmit a program or sound signal. A fire alarm ini- 
tiating device shall be actuated while the program or 
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sound signal is being transmitted. The fire alarm sig- 
nal shall take priority without any interference or 
garbling of the alarm signal. Each separate type of 
program, or sound signal, including all-call or indi- 
vidual room signals shall be actuated without inter- 
fering with the fire alarm signal. 


4, Fault conditions shall be introduced in each piece of 


optional equipment or device and during such fault 
conditions a fire alarm initiating device shall be 
actuated. The fire alarm signal shall be transmitted 
without interference or garbling of the alarm signal. 


(e) Electrical supervision. 


1. Unless otherwise provided, the circuits formed by 


conductors extended from the terminals of the con- 
trol unit or combination signaling system shall be so 
electrically supervised that a trouble signal will be 
promptly indicated upon the occurrence of a signal 
break or ground fault condition of its circuits which 
would prevent normal operation of the combination, 
control unit, actuating devices and _ indicating 
devices. Electrical supervision of the main operating 
power, power supply to the oscillator or tone genera- 
tor shall be provided under the conditions set forth 
in Sections 12-72-103 (e), Items 2 through 4. The 
above requirements do not apply to the following 
type of circuits: 


A. The audible alarm signaling circuits of combina- 
tion signaling system of the clock-bell program 
or sound reproducing type, provided all portions 
of the circuits are used for normal program or sig- 
naling purposes not less than once each hour. 


B. Local system circuits intended for use only with 
sprinkler waterflow alarm or sprinkler-supervi- 
sory circuits. 


C. Current and circuits for trouble signals. 


D. Current for alternate operation when source of 
main power supply is interrupted. 


E. Current supply and circuits for supplementary 
signal devices, or optional equipment not neces- 
sary for the transmission of a fire alarm signal, 
provided that a break or ground fault will not 
affect operation of the system for required fire 
alarm signals. 


F, Circuit for register or indicating device provided 
as a part of the control unit. 


G. Audible alarm circuits, provided there are suit- 
able terminal facilities for the connection of 
either multiple circuits, so that a break or ground 
fault prevents operation of only one of the cir- 
cuits; or a return loop circuit so that a break or 
ground fault does not prevent operation of any 
alarm signal sounding device or appliance with 
means provided for testing the continuity of the 
circuit conductors. . 


H. Circuit for an alarm-indicating device in the same 
room as the control unit, provided the circuit con- 


ductors are installed in a metallic raceway or 
equivalent to prevent mechanical injury or tam- 
pering. 


2. Electrical supervision of the main source of operat- 
ing power. Supervision of a control unit using a rec- 
tifier for battery charging shall include supervision 
of the power supply to the rectifier and the fuse in 
the load circuit of the battery. 


3. Electrical supervision of the power supply to the 
oscillator or tone generator of a combination signal- 
ing system when the signal and its related amplifiers 
are used for normal room signaling service. The 
supervisory circuit may be so arranged as to sound 
the fire alarm control unit trouble signal. 


4, Electrical supervision of the signal output of a com- 
bination signaling system when the alarm signal 
oscillator or tone generator and its related amplifica- 
tion devices and circuits are not used for normal sig- 
naling. 


5. A single break or ground fault in an alarm initiating 
or indicating circuit, or failure and restoration of the 
power supply to the control unit, shall not cause 
transmission of an alarm signal. 


6. To determine conformance of a control unit or com- 
bination signaling system with the performance and 
tests requirements of Items 1 through 5, the investi- 
gation is to start with the representative system com- 
bination in the normal supervisory condition 
indicated in Section 12-72-103 (b), Item 5; each type 
of fault to be detected shall be separately introduced 
in each circuit conductor. 


7. If the off-normal position of any normally preset 
mechanism or any similar part of the control unit or 
control equipment requires manual restoration to 
normal position for proper signaling operation of the 
control equipment, such off-normal position shall be 
indicated by a trouble signal. Compliance is to be 
determined by observation during the normal opera- 
tion test. 


8. While the control unit or control equipment is in the 
supervisory condition, any operation of any manual- 
switching part that may interfere with normal opera- 
tion of the equipment of transmission of an alarm 
signal shall be indicated by a trouble signal. The 
control unit or equipment shall be operated for trans- 
mission of signals in each position of the manual- 
switching parts. 


(f) Trouble signals. Trouble signals shall be distinctive 
from alarm signals, or other communication or warning sig- 
nals. They shall be indicated by the continuous sound of an 
audible trouble signaling device or appliance. The audible 
signal sounding device or appliance may be common to more 
than one supervised circuit. Trouble signal sounding circuits 
may be provided with time limit cut-off devices to provide 
for intermittent operation of the trouble signal device or 
appliance. The time limit device or appliance shall provide 
for the continuous sounding of the trouble signal sounding 
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device or appliance for a period of not less than 10 minutes 
followed by a period of silence not to exceed 5 minutes. 


(g) Trouble signal silencing switch. A trouble signal 
silencing switch shall be provided. Upon operation of the 
trouble signal silencing switch, the trouble indication shall be 
transferred to a trouble lamp or other approved visual indica- 
tor located adjacent to the silencing switch. Operation of the 
trouble signal silencing switch shall also remove the time 
limit cutout from the circuit. The visual indicator shall remain 
in operation until the silencing switch is restored to its normal 
position unless the audible trouble signal will be obtained 
when a fault occurs without restoring the switch to normal 
position. The silencing switch and its related control circuit 
may be of the automatically restoring type. 


(h) Control unit input and output current and voltage. 


1. The input or output current of each circuit of a con- 
trol unit shall not exceed the marked rating of the 
control unit by more than 10 percent when the unit is 
operated under conditions of normal use. 


2. A limited-energy detector circuit shall conform to 
the following: 


A. The open-circuit voltage between any two wiring 
terminals and between any terminal and a 
grounded circuit part or noncurrent carrying 
metal part shall not exceed 50 volts when the 
control unit is connected to a power supply 
source of rated voltage and frequency. 


B. Overcurrent protection not in excess of 2 amperes 
shall be provided in such manner that each lim- 
ited-energy circuit is protected. Current-limiting 
transformers may be substituted, provided that 
under condition of short circuit, current flow at 
the terminals will not exceed 2 amperes. 


(i) Jarring. The control unit or control equipment 
installed or supported in the position of its normal use con- 
nected to a power supply and in supervisory condition shall 
withstand jarring from impact or vibration such as may be 
experienced in service by striking the enclosure. Striking the 
enclosure shall not cause signaling operation of any part nor 
adversely affect any subsequent normal operation. 


(j) Temperature. 


1. Materials employed in the construction of a control 
unit or combination signaling system which have 
not been investigated and reported on by a nation- 
ally recognized testing laboratory as an assembly in 
the form intended for use shall be investigated and 
tested to determine temperature rises that may 
adversely affect the materials of construction, nor- 
mal signaling operation of the equipment and fire 
hazard to building materials. 


2. A control unit shall be mounted on a wood panel 
representative of its manner of installation in ser- 
vice. It shall be connected to a power supply as indi- 
cated in Section 12-72-103 (a), Item 4, and operated 
under representative normal conditions liable to pro- 
duce the highest temperatures. 
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. Acombination signaling system shall be set up rep- 


resentative of normal service conditions against a 
wood panel wall as specified in Section 12-72-103 
(a), Item 3, connected to a supply circuit as indicated 
in Section 12-72-103 (c), Item 1, and operated under 
representative normal conditions liable to produce 
the highest temperatures. 


. In control units equipped with time-limit cutouts 


which are not intended to limit the time of alarm- 
signal operation, the time-limit cutout shall be 
shunted out of the circuit for the duration of the test. 


. A control unit or combination signaling system 


intended to provide impulse signals shall be oper- 
ated by a testing device to provide one impulse per 
second, except that if the signal impulses are nor- 
mally produced by a device which is a part of the 
control unit or equipment assembly, the test 
impulses are to be at the rate of normal operation of 
the device. 


. Circuits shall be loaded representative of maximum 


load under normal service conditions. Resistors shall 
be adjusted for maximum wattage dissipation possi- 
ble under conditions of normal service. 


. Except for coils, temperature readings are to be pref- 


erably obtained by means of thermocouples. Tem- 
peratures are to be considered as constant when 
three successive readings taken at intervals of 10 
percent of the previously elapsed duration of the 
test, but not less than 5 minute intervals, indicate no 
change. Temperature rise on coils may be deter- 
mined by the resistance method or mercury ther- 
mometers. 


. Horizontal screened or ventilation openings subject 


to accumulation of dust and lint shall be covered 
with loose cotton. 


. Materials of construction and fire hazard to build- 


ings shall be considered to be adversely affected if 
the temperature rise exceeds the limits shown in the 
following, based on an assumed ambient tempera- 
ture of 25°C: 


A. 65°C on wood panels or other combustible 
material or surfaces adjacent to or upon which a 
control unit may be mounted in service. 


B. 35°C on rubber or thermoplastic insulation. 

C. 60°C on varnished cloth insulation. 

D. 65°C on surface of coil winding of impregnated 
organic insulation. 

E. 125°C on phenolic insulation. 

F. 65°C ona transformer enclosure. 

G. 65°C on fiber insulation. 

H. 30°C at any point on a copper-oxide rectifier. 

I. 50°C at any point on a selenium rectifier. 

J. 15°C less than melting point of a sealing com- 


pound. 
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K. Rated temperature limit of a capacitor. 
L. 65°C on fuses. 
M. 350°C on embedded resistor. 


10. The test-operating condition shall be continued for a 


period of not less than: 


A. Operation under a normal supervisory condition 
until constant temperatures are attained. 


B. Operation for 1 hour during normal signaling 
condition of local system control equipment 
designed for actuation by automatic devices. 
Includes control units producing a continuous 
signal until actuating device is restored to normal 
or until a circuit-resetting device is manually 
operated. 


C. Operation for 15 minutes during normal signaling 
condition of a local system control unit intended 
to be actuated by coded manual fire alarm boxes. 


D. Operation of a rectifier at its maximum rated out- 
put until constant temperatures are attained. 


(k) Over- and under-voltage operation. 


1. The design of a signaling system shall provide that 


the system will perform its intended function at 85 
percent and at 110 percent of rated voltage. The 
operating parts of control equipment shall withstand 
110 percent of its rated voltage continuously without 
injury during the normal supervisory condition. 


. To determine compliance with the higher voltage 


specified in Item 1, the signaling system is to be sub- 
jected to the increased voltage while in its normal 
supervisory condition until a constant temperature 
of all of its parts attained but in no case less than 3 
hours and then tested for all signaling conditions. 
The unit shall not fail to transmit any required sig- 
nal. 


. To determine compliance with the under-voltage 


specified in Item 1, the signaling system is to be 
operated in the normal supervisory condition until 
constant temperatures of all its parts are attained and 
then immediately tested for all signaling conditions 
at the reduced voltage. Reduced voltage is to be 
achieved by a means that maintains a stable poten- 
tial of the required value under the most severe con- 
ditions of normal loading. 


. Circuits extended from the control unit in which the 


maximum impedance for successful operation is less 
than 100 ohms shall have the maximum impedance 
connected to its circuits during the under-voltage 
test. 


(1) Time limit cutout. 


114 


1. A time limit cutout arranged to control the duration 


of a continuous alarm signal shall operate within the 
range of the time marked for the control unit when 
tested at an ambient temperature of 25°C + 2°C. A 
common coded signal shall complete not less than 
three complete rounds and a system control unit 


intended for schools not less than 1 full minute of 
signal transmission as specified in Section 12-72- 
103 (b), Item 8, before operation of the time limit 
cutout. 


2. Except as specified in Item 1, a bell circuit time- 
limit-cutout shall operate in not less than 3 minutes 
nor more than 10 minutes when energized continu- 
ously at the maximum rated current value of the cir- 
cuit to which it is connected, tested at an ambient 
temperature of 25°C + 2°C, 


(m) Overload. 


1. Under the conditions specified in Items 2 through 4, 
a current-interrupting device provided as part of, or 
intended for use with, a signaling system control 
unit or equipment shall perform in an acceptable 
manner during an overload test consisting of not less 
than 50 make and break operations. There shall be 
no electrical or mechanical failure of the device, nor 
shall there be any undue arcing, burning, pitting or 
welding of contacts. 


2. A control unit or equipment normally supplied from 
a grounded circuit shall be tested with all normally 
grounded parts and the enclosure connected through 
a 15 ampere fuse to the grounded conductor of the 
supply circuit. 


3. Current-interrupting devices controlling devices on 
the load side of control equipment power supply ter- 
minals shall be tested at 115 percent of rated voltage 
with a test load equivalent to that which the device is 
intended to control. 


4. Overcurrent devices in control equipment which 
includes motor-driven devices or intended to include 
motors on any of its circuits shall be tested under 
stalled rotor conditions of the motor. 


(n) Endurance. An operating device included as part of a 
control unit or combination signaling system shall perform 
acceptably when tested at the rate and for the number of 
cycles specified in Table 12-72-1D. When the device controls 
an electrical load the contacts shall make and break the nor- 
mal current the device is intended to control for the number 
of cycles specified. There shall not be any electrical or 
mechanical failure of the device, nor shall there by any undue 
arcing, burning, pitting or welding of the contacts. The device 
shall be tested in conjunction with its related components in 
the assembly by operating the primary actuating device to 
produce the signals. 


(0) Dielectric tests. 


1. Except for motors rated at '/, hp or less, and 250 
volts or less, signaling system control units or equip- 
ment shall withstand, without breakdown, the appli- 
cation of a 60-cycle alternating potential of twice 
rated voltage plus 1,000 volts for a period of 1 full 
minute. The test potential shall be applied to the fol- 
lowing parts: 


A. Between all normally ungrounded current-carry- 
ing parts and the enclosure. 
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B. Between all metal current-carrying parts and 
exposed noncurrent-carrying parts. 


C. Between all current-carrying metal parts of cir- 
cuits, including transformer windings, operating 
at different frequencies of potentials. 


Motors rated less than '/, hp and 250 volts shall 
withstand for 1 minute without breakdown, the 
application of a 60-cycle a.c. potential of 900 volts 
between the frame and winding. 


(p) Abnormal operation. 


ile 


A control unit shall be capable of operating under 
abnormal conditions without emission of flame, 
molten metal or other manifestation of a fire hazard. 
Excessive temperatures or burnout is indicative of 
failure. 


A control unit connected to a supply circuit of rated 
voltage shall have its alarm initiating and audible 
alarm circuits short-circuited until a constant tem- 
perature is attained, or burnout occurs, unless the 
fault results in operation of an overcurrent device 
which is an integral component part of the unit. 


(q) Burnout tests. 


1. 


A continuous-duty resistor shall not burn out or be 
adversely affected while carrying the maximum nor- 
mal load continuously. An intermittent duty resistor 
shall carry its maximum rated current on any step 
for the maximum length of time permitted by limit- 
ing devices of the unit. 


A transformer operated continuously, at the rated 
voltage and frequency specified by Section 12-72- 
103 (a), Item 4, with the enclosure grounded and 
having a load of three times maximum normal load 
current connected to its output terminals shall not be 
adversely affected by injury to the enclosure, nor 
shall any emission of flame or molten metal occur. 


. The testing circuit shall be protected by overcurrent 


devices having a rating of at least ten times the pri- 
mary current rating of the transformer. Output termi- 
nals of the transformer shall be short-circuited, if 
such a condition results in less than three times the 
maximum normal load current being drawn from the 
secondary. Tests shall be continued until constant 
temperatures are attained or a burnout occurs. Blow- 
ing of the fuse on the primary side of the transformer 
is not considered to be a failure. 


. If the circuit designs of a control unit or combination 


signaling system incorporate a time limit cutout or a 
mercury tube switch wired into the system circuit in 
such a manner that a short circuit or a ground fault 
causes the device to carry current in excess of its 
maximum normal load, it shall withstand the test 
specified in Items 5 through 7, without introducing a 
fire hazard. 


. The device is to be tested in the control equipment 


as it is intended to be normally used and in series 
with a protective fuse of the marked maximum rat- 
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ing indicated by the markings on the control unit. 
All openings in the enclosure of the control equip- 
ment shall be covered with surgical cotton, and the 
enclosure is to be connected to ground through a 
fuse of the same rating as the protective fuse men- 
tioned above. 


. The open circuit voltage of the test circuit is to be 


within 5 percent of the rated voltage; see Sections 
12-72-103 (a), Item 4, and 12-72-103 (c), Item 1, of 
the control equipment circuit in which the device is 
installed, except that a higher voltage may be used if 
agreeable to those concerned. The source of current 
and the test circuit should have sufficient capacity to 
deliver 1,000 amperes when the system is short-cir- 
cuited at the testing terminals. 


. Ignition of the cotton, or of insulation on circuit con- 


ductors, emission of flame or molten metal from the 
enclosure, blowing of the fuse in the grounding con- 
ductor, damage to other parts of the control equip- 
ment, or any evidence of a fire hazard is to be 
deemed as failure. Burnout of pigtail leads or a ther- 
mal element, or welding of contacts, is not to be 
considered as a failure. 


PRINTED WIRING BOARDS 


Sec. 12-72-104. 
(a) General. 


1. These requirements cover printed wiring boards that 


are intended for use in fire protective signaling 
equipment. The acceptability of the combination of 
the printed wiring board and the electric equipment 
is to be determined by the State Fire Marshal. 


. Printed wiring boards conforming to ASTM Grade 


FR-5 when tested in accordance with ASTM Desig- 
nation D-1867, may be used in protective signaling 
equipment. 


. Throughout these requirements, the term “printed 


wiring” is used to designate a pattern of conductive 
material formed in a predetermined design on the 
surface or surfaces of a common insulating base, and 
intended primarily to provide point to point electri- 
cal connections, shielding or to form inductors. The 
term “printed wiring board” is used to designate the 
combination of a printed writing pattern and the 
common insulating base completely processed as far 
as the printed portion is concerned. The term 
“printed wiring assembly” is used to designate a 
printed wiring board on which separate components 
have been added. 


. Printed wiring boards which do not conform to Item 


3, shall be tested in accordance with the procedures 
set forth in Sections 12-72-104 (b) through (d). 


(b) Insulating material. Insulating material on which 
printed wiring is applied shall be suitable for the sole support 
of uninsulated live parts and for the temperature involved, 
and shall have suitable mechanical strength. 
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(c) Conductors. 
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1. Current-carrying parts of printed wiring shall be of 


copper, copper-alloy, aluminum, silver or other 
material having similar corrosion-resisting proper- 
ties. 


. Conductor surfaces shall be substantially free of 


wrinkles, pits, blisters, corrosion or other imperfec- 
tions before and after being subjected to the condi- 
tions described in Item 6. 


. Printed wiring shall be so applied to the insulating 


material that the average strength of the bond 
between the printed wiring and the insulating base 
for each individual strip of conductor will not be less 
than 1 pound per inch of width of the printed wiring 
when samples are tested under the conditions 
described in Items 4 through 7. 


. The samples of printed wiring boards are to be with- 


out components (capacitors, resistors, etc.) and, 
except at points where connections are to be made, 
the conductors are to be free from solder. If the nor- 
mal production soldering operation results in a coat- 
ing of solder on the conductors, the samples are to 
be subjected to a simulated soldering operation, 
using a material other than solder, at the normal sol- 
dering temperature, or an equivalent arrangement, in 
order to obtain the same thermal effect on the con- 
ductors. 


. A uniform width of the printed wiring is to be peeled 


from the insulating material for a distance of '/,inch 
(6 mm) at a uniform rate of approximately 12 inches 
(305 mm) per minute, with the angle between the 
printed conductor and the insulating material at not 
less than 85 degrees, and the force required to sepa- 
rate the conductor from the insulating material mea- 
sured. Three determinations are to be made on each 
of six samples, and the average strength of the bond 
for each individual strip or conductor determined. 


. Following the test described in the preceding para- 


graph, three of the samples are to be placed in an air 
oven maintained at the temperature determined by 
the following expression for 1,344 consecutive 
hours: 


T = 1.02 (R+ 15 + 273) — 273, where 
T = oven temperature in °C. 


R = temperature in °C for which the printed 
material is to be recognized (75°, 90°, 105° or 
125°C). 


The remaining three samples are to be placed first in 
the air oven for 168 hours and then in a moist air 
chamber having a relative humidity of 83.5—-86.5 
percent at a temperature of 30.5°-33.5°C, for 168 
hours, and the cycle repeated for a total of 1,344 
hours (four 168-hour periods in the air oven alternat- 
ing with four 168-hour periods in the moist air). 


. After 1,344 hours under the conditions described in 


the preceding paragraph, the six samples are to be 


allowed to cool to room temperature and then sub- 
jected to the test described in Item 5 and the average 
strength of the bond determined for each sample. 


8. The use of coatings over printed wiring will be 
given special consideration with respect to their 
effect on the strength of the bond between the 
printed wiring and the insulating material. 


(d) Dielectric strength. 


1. The average dielectric breakdown potential for six 
samples of printed wiring boards that have been 
conditioned in an air oven for 1,344 hours at the 
temperature determined by the formula in Section 
12-72-104 (c), Item 6, shall be not less than 80 per- 
cent of the average dielectric breakdown potential 
for six samples of printed wiring boards that have 
not been subjected to such conditioning. 


2. The 12 samples may be provided without compo- 
nents (capacitors, sockets, resistors, etc.) but are to 
be samples that have been subjected to the complete 
production soldering process. The test potential is to 
be obtained from a suitable transformer, the output 
voltage of which can be regulated. The potential is 
to be increased gradually from zero, at the rate, of 
approximate 75 volts per second, until dielectric 
breakdown occurs. Three different locations on each 
sample, with different spacings between conductors, 
if possible, are to be tested. The locations selected 
are to be the same for all samples. The average 
dielectric breakdown potentials for each group of six 
samples for each location is to be determined. The 
average value for each location for the samples that 
have been conditioned is to be not less than 80 per- 
cent of the average value for the corresponding loca- 
tion for the samples that have not been conditioned. 


RELAYS FOR PROTECTIVE SIGNALING SERVICE 
Sec. 12-72-105. 


(a) Test conditions. Relays which have not been qualified 
as approved for use with protective signaling systems by 
investigation and report from an approved listing agency 
shall have its suitability for use in a protective signaling sys- 
tem evidenced by an investigation and report by an approved 
testing laboratory which shall include certification that the 
relay conforms to the minimum requirements of the Califor- 
nia Electrical Code. The test report shall include, but is not 
limited to: 


1. Over- and under-voltage operation per the Califor- 
nia Electrical Code. 


2. The insulation of coil windings of relays shall be 
such as to resist the absorption of moisture. 


3. Temperature readings on the coil and insulation 
under normal operation at a constant temperature 
(temperature may be considered constant when three 
succeeding readings at not less than 5 minute inter- 
vals indicate no change in temperature). 
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4, Overload test consisting of 50 operations at 115 per- 
cent of rated voltage with a test load being that 
which the relay is to handle. 


5. Endurance test consisting of 40,000 cycles of coded 
or noncoded signal impulses at rated load and volt- 
age. 


6. Dielectric strength test without breakdown by appli- 
cation of 60 cycle a.c. at twice rated voltage plus 
1,000 volts for a period not less than 1 minute. 


(b) Acceptance criteria. There shall be no electrical or 
mechanical failure, nor any undue pitting, burning or welding 
of contact during any test. 


SEMICONDUCTOR TESTS 
Sec. 12-72-106. 


(a) General. Semiconductors shall be investigated to 
determine their suitability for application under all the envi- 
ronmental conditions to which they will be exposed in ser- 
vice. 


The performance tests of the complete device are intended 
to show the effects of these conditions. The prescribed tests 
may be supplemented where conditions exceeding those rep- 
resented by the tests indicated herein may be encountered. 


(b) Test procedure. 


1. Temperature. The system combination is to be con- 
nected as in the normal operation test and operated 
in an oven at 85°C, It is then to be operated in a 
refrigerator at O°C. After temperature equilibrium 
has been maintained in both cases, the unit shall 
operate as in the normal operation test. 


2. Humidity. The system combination is to be con- 
nected as in the normal operation test, and placed in 
a humidity cabinet maintained at 85 percent humid- 
ity, 32°C, for a period of 48 hours. At the end of this 
time, the unit shall operate as in the normal opera- 
tion test. 


3. Transient voltage. The system combination shall be 
subjected to the transient voltages caused by the col- 
lapse of the field of a 2-kilovolt-ampere transformer 
switched on and off on a random basis for 500 
cycles. 
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4. Acceptance criteria. There shall be no adverse 
effects on the system combination and the unit shall 
operate as intended. 


(c) Temperature. A semiconductor shall be operated so 
as to obtain not more than 75 percent of its rated operating 
temperature during the normal supervisory condition indi- 
cated in Section 12-72-103 (b), Item 5. The rated operating 
temperature of a semiconductor shall not be exceeded under 
any condition of operation of the complete unit which pro- 
duces the maximum temperature dissipation of its compo- 
nents, including the over-voltage test described in Section 12- 
72-103 (k), Items 1 and 2, and the variable ambient tempera- 
ture test described in Section 12-72-106 (b), Item 1. 


ELECTRICAL RATING 


Sec. 12-72-107. The electrical rating of a control unit or com- 
bination signaling system shall be marked as provided in Sec- 
tion 12-72-102 (b). The following ratings shall be marked on 
the nameplate or may be marked on supplemental labels at 
the terminal strips: 


(a) Each power supply circuit—the voltage, frequency and 
maximum input in amperes or watts. 


(b) Each alarm initiating circuit—maximum current output 
and maximum open-circuit voltage if different than the power 
supply circuit. 


(c) Each control unit audible alarm or indicating circuit— 
maximum current output and the maximum open-circuit volt- 
age if different than the power supply circuit. 


(d) Each combination signaling system sound reproducing 
control audible alarm circuit-output rating in watts. 


(e) Supplementary—device circuit—maximum current 
load that may be connected, and the voltage and frequency of 
supply power other than that of the control unit. 


(f) Fuses—maximum ampere rating of the fuse that may 
be installed in each fuseholder provided as part of the control 
unit or combination signaling system. 


TABLE 12-72-1A—CAST-METAL ENCLOSURES 


Unthreaded conduit opening 


For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’. 
* Suitable reinforcing ribs may subdivide larger areas. 
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DIMENSION OF AREA 
i 


24 square inches or less, no dimension greater than 6 inches pn Ign se io sare a 
More than 24 square inches or any dimension exceeding 6 inches ee on eg ct Sa 


MINIMUM THICKNESS IN INCHES 
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TABLE 12-72-1B—SHEET-METAL ENCLOSURES 


MINIMUM THICKNESS IN INCHES* 
MAXIMUM DIMENSIONS 
eS RE en ae a 
Surface area in Copper, brass 
Linear dimension square inches Zinc coated Uncoated or aluminum 
0.057 0.054 0.075 
0.071 0.067 0.095 
0.098 0.095 0.122 
1,500 : j 
O27 0,124 0.153 
For SI; 1 inch = 25.4 mm, | square inch = 645 mm’, 
Note: Numbers in parentheses are the galvanized sheet gage for zinc-coated steel, manufacturer’s standard gage for uncoated steel, American wire gage for 
nonferrous metal. 
* At areas where armored cable or conduit is to be attached, sheet metal shall be of such thickness or so formed or reinforced that it will have the stiffness 


equivalent to uncoated flat sheet steel 0.054 inch thickness; when a supporting frame or equivalent reinforcing by forming or flanging is provided, thicknesses 
may be reduced by two gage numbers. 


TABLE 12-72-1C—MINIMUM ACCEPTABLE SPACINGS IN INCHES"? 


AT INSTALLATION-WIRING TERMINALS AT OTHER PARTS 
- Over the surface of Over the surface of 
Through the air insulating material Througi'the air insulating material 
173 
snicubahigerhabe apstta. \ yy, ig sangsoo 5 em 


For SI; 1 inch = 25.4 mm. 

1. Measurements are to be made while wire with adequate capacity for the applied load is connected to each terminal as it would be in actual installation. In no 
case is the wire to be smaller than No. 14 AWG, 

2. At fixed parts of rigidly clamped special assemblies of live parts and insulating separators (such as contact springs on relays or cam switches) that are wired at 
the factory, the spacings may be less than those indicated, but not less than '/,, inch for 0-150 volts, and not less than */,, inch for 151-300 volts, through air 
and over surface, except as noted in the following footnotes. 

3. Nor less than */,, inch through air and over surface for 250 volts or less if the equipment which the component part controls does not consume more than 375 
volt-amperes or more than 5 amperes. 

4. Not less than '/,. inch through air and over surface for a circuit involving a potential or not more than 30 volts and supplied by a primary battery or by a 
standard Class 2 transformer or by a suitable combination of transformer and fixed impedance having output characteristics in compliance with what is 
required for a Class 2 transformer. 

5. The spacing through air at installation-wiring terminals may be less than '/, inch but not less than '/, inch if the terminals are recessed in insulating material or 
have insulating barriers so as to confine loose strands of conductors sufficiently to make it unlikely that the terminals will be grounded or short-circuited. 


POTENTIAL INVOLVED IN 
VOLTS 


TABLE 12-72-1D—ENDURANCE TEST 


TOTAL NUMBER OF CYCLES CYCLES PER 
NORMAL SIGNALING PERFORMANCE OF DEVICE DEVICE TO BE TESTED MINUTE 
Continuous noncode signal for each operation of alarm signal initiating device 6,000 
A number of coded or noncode impulses for each operation of alarm signal initiating device 40,000 


40,000 
resetting of device after 
each group of 40 impulses 


Preliminary coded or noncode signal impulses followed by continuous signal impulses after 
each operation of alarm signal initiating device 
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CHAPTER 12-72-2 
PROTECTIVE SIGNALING SYSTEMS 


SINGLE- AND MULTIPLE-STATION FIRE ALARM DEVICES MECHANICALLY OPERATED TYPE 
STANDARD 12-72-2 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-72-200. 


(a) Basic. This standard represents the minimum basic 
requirements for the construction and performance of single- 
and multiple-station fire alarm devices intended for indoor 
installation, and to be listed under this classification. The 
minimum design, construction and performance standards set 
forth herein are those deemed as minimum necessary to 
establish conformance to the regulations of the State Fire 
Marshal. 


(b) Definitions. For the purpose of this standard, the fol- 
lowing definitions shall apply: 


1. Fire alarm device, multiple station. Two or more 
gas-operated single station units interconnected by 
metal tubing to one or more remote alarm-sounding 
devices. 


' 2. Fire alarm device, single station. A self-contained 
fire alarm system comprising a heat detector, an 
alarm- sounding device and a stored energy source 
incorporated in one integral package. The basic types 
are gas- operated units and spring-wound units. 


3. Gas-operated type. A device having a temperature- 
sensitive eutectic element; compressed gas, usually 
in a liquid state in a cylinder; and a sounding means, 
such as a horn or whistle. When the eutectic element 
melts, the compressed gas is released in a gaseous 
state through the alarm-sounding device. 


4. Spring-wound type. A device having a tempera- 
ture-sensitive bimetal or eutectic element and a 
spring-wound type mechanism with clapper 
mounted within a bell housing. The snap action of 
the bimetal or melting of the eutectic element 
releases the spring mechanism resulting in a bell- 
type sound. 


TEST REPORTS 
Sec. 12-72-201. 


(a) Test Report contents. The report shall include engi- 
neering data, and an analysis comparing the design against 
Sections 12-72-201(b) through 12-72-202(g); it shall include 
operating manuals and photographs. The report shall set forth 
the tests performed in accordance with this standard and the 
results thereof. 


(b) Instructions and drawings. A copy of the operating and 
installation instructions and any related drawings is to be fur- 
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nished with the sample submitted for investigation to be used 
as a guide in the examination and test of the unit and for this 
purpose they need not be in final printed form. 


The instructions and drawings shall include such direc- 
tions and information as deemed by the manufacturer to be 
adequate for attaining proper and safe installation, operation 
and maintenance. 


(c) Rejection for cause. Compliance with these standards 
will not necessarily mean approval and listing, if, when 
examined and tested, it is found to have other features which 
may impair the result intended by these regulations. Unusual 
constructions may require application of additional perfor- 
mance tests. The State Fire Marshal may refuse to approve 
any item for cause. (See the California Electrical Code.) 


(d) Devices covered. This standard does not cover electri- 
cally operated single- or multiple-station fire alarm devices 
actuated by heat, smoke or combustion products, 


(e) Temperature classification. The temperature sensi- 
tive elements of single- and multiple-station fire alarm 
devices are to be identified as to their temperature of opera- 
tion as follows: 


TEMPERATURE RATING RANGE, 
CLASSIFICATION °F (°C) 


MAXIMUM CEILING 
TEMPERATURE, 
°F (°C) 


100 (38) 


The maximum rating of a fire alarm device is to be not 
more than 225°F (107°C). 


(f) Differing constructions. A control unit having materi- 
als or forms of construction differing from this standard may 
be investigated and tested according to the intent of this stan- 
dard, and if found to be substantially equivalent may be given 
recognition for approval and listing. The office of the State 
Fire Marshal shall be consulted for general requirements and 
performance standards. 


150 (66) 


GENERAL 
Sec. 12-72-202. 
(a) Construction. 


1. Unless otherwise indicated, the term “fire alarm 
device” as used in this standard refers to single- and 
multiple-station mechanically operated type fire 
alarm devices, 
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2. A fire alarm device shall be so constructed that it 


will be reliable and durable for the intended installa- 
tion and use. 


(b) Mounting. 


1. A fire alarm device shall be provided with a means 


for mounting either to a ceiling or wall. 


2. The means for mounting shall not result in any dis- 


tortion of the fire alarm device so as to alter its oper- 
ating characteristics. 


(c) Calibration. 


1. Any means for calibration or adjustment shall be 


guarded or sealed to prevent manipulation by hand 
or ordinary tools. A thermal responsive element 


adjustment, if provided as part of a unit, shall not be — 


capable of being readjusted after shipment from the 
factory. 


. A calibration means considered to be not accessible 


or apparent is one not exposed to manipulation by 
tools, or one not readily replaceable. The complete 
concealment of tool-engagement means in a screw, 
such as a slot, recessed head, etc., by the use of sol- 
der or brazing material is considered adequate for 
the purpose of preventing manipulation or replace- 
ment. 


(d) Materials. 


1. A part shall be constructed of materials that are 


acceptable for the intended application and shall be 
of adequate mechanical strength. 


. Diaphragms and spring parts shall be made of non- 


ferrous material, such as phosphor bronze, nickel, 
silver, etc., or of ferrous materials. If ferrous materi- 
als are employed, they shall be hermetically sealed 
or plated so as not to be affected adversely by corro- 
sion. 


3. A eutectic element, if used as the operating member 


of a fire alarm device, shall be constructed so as not 
to be affected adversely by conditions to which it is 
likely to be exposed in service, as represented by the 
tests described in Section 12-72-203. 


. All exposed parts likely to be affected adversely by 


corrosion shall be protected by enameling, galvaniz- 
ing, sherardizing, plating or equivalent means. 


(e) Operating mechanisms. 
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1. The moving parts of a fire alarm device shall have 


sufficient play at bearing surfaces to prevent bind- 
ing. 


2. The manually operated parts of a fire alarm device 


shall have sufficient strength to withstand the 
stresses to which they will be subjected in service. 


3. A gear train driving spring shall be reliably 


anchored at each end. The spring winding means 
shall be provided with a positive stop to limit the 
winding or shall withstand the maximum force 
likely to be applied without affecting the operation 
of the mechanism adversely. 


(f) Mechanical assembly. 


lL. 


Any servicing or restoration operations intended to 
be made by the user shall be simple and capable of 
being accomplished with ordinary tools. 


. A device shall be so constructed that parts will not 


become displaced during or after installation. 


. An obstruction means, such as a wire mesh screen, 


shall be provided to prevent the entry of foreign 
bodies or materials into sounding devices which 
could prevent their operation. 


(g) Power supervisory feature. A means shall be pro- 
vided on a unit to automatically indicate that operating power 
is not available. The indication may be in the form of a flag, 
target, sight glass, change in mounting position of the fire 
alarm device or equivalent. A fire alarm device shall be capa- 
ble of producing an alarm signal for not less than 4 minutes at 
the point where the loss of operating power is indicated ini- 
tially. See Section 12-72-203 (1). 


(h) Operating gas. 


Li 


The operating gas employed in a fire alarm device 
shall be noncombustible and shall be of a degree of 
toxicity that will not produce death or serious injury 
to guinea pigs during a 2-hour exposure to the gas at 
a concentration of 2'/, percent by volume of air. 


. Refrigerants 12 and 22 are commonly used gases 


which comply with this requirement. 


PERFORMANCE 


Sec. 12-72-2003. 
(a) General, 


1. 


ps 


Representative samples of units in commercial form 
shall be subjected to the following applicable tests. 


If a device(s) is required to be mounted in a definite 
position in order to function properly, it shall be 
tested in that position. 


. If a device is normally intended to be connected to 


tubing to function, it shall be connected to the maxi- 
mum length of tubing specified by the manufacturer 
unless the length of tubing would not have a bearing 
on its operation. 


(b) Determination of spacings. 


te 


The sensitivity of a fire alarm device is to be 
expressed in terms of spacing limitations. Spacing 
limitations refer to the maximum distance permitted 
between devices mounted on smooth ceilings. 


. Installation spacing limitations of a fire alarm device 


are developed by an oven test [15-foot (4572 mm) 
spacing only] or by a fire test. See Sections 12-72- 
203 (c) and (d). 


. Determination of spacings is obtained by the testing 


of ordinary degree ratings. Devices shall be suffi- 
ciently sensitive to qualify for at least a 15-foot 
(4572 mm) spacing limitation. 
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4. An ordinary-degree rating, with a spacing of 15 feet 


(4572 mm), may be tested for sensitivity by being 
subjected to the oven test. See Section 12-72-203 
(c), Item 1. If the device does not operate within 2 
minutes, a fire test shall be conducted. 


. A fire alarm device is not acceptable if it fails to 


qualify for at least a 15-foot (4572 mm) spacing, ie., 
does not operate within 2 minutes in the oven test, 
and does not operate when subjected to the fire test. 


(c) Oven test. 


1. A fire alarm device shall operate in a normal and 


uniform manner when tested to the time-temperature 
curve illustrated in Figure 12-72-2-1. A sample shall 
be uniform in operation when mounted in the same 
position inside the oven. Operation is considered 
uniform if the device operates within a tolerance of 
15°F (8.3°C) for an ordinary rated unit and 20°F 
(11°C) for an intermediate rated unit. A fire alarm 
device which operates within 2 minutes or less is 
suitable for a 15-foot (4572 mm) spacing allocation. 


. The test apparatus consists of a full draft circulating 


air oven capable of producing the time-temperature 
curve illustrated in Figure 12-72-2-1. Air is to be 
moved past the sample at a velocity of 230 to 245 
feet per minute. The temperature in the oven is 
recorded by means of a thermocouple and calibrated 
potentiometer. 


. The device under test is to be installed in the test 


oven with its temperature-sensitive element located 
in the air streams and positioned so that there is no 
obstruction of the moving air to the sensing element. 


. After installation in the oven, the device is to be sub- 


jected to the time-temperature conditions illustrated 
by Figure 12-72-2-1. The time of actuation is to be 
recorded at the instant the unit goes into alarm. 


. To determine that the performance of a fire alarm 


device is uniform, five samples are to be tested, 
using a different sample for each test, but each of the 
five samples is to be installed inside the chamber in 
the same position. 


(d) Fire test. 


1. A fire alarm device, installed at the intended spac- 


ing, shall operate prior to the 160°F (71.1°C) rated 
sprinklers installed on a 10-foot (3048 mm) spacing 
schedule when both are simultaneously exposed to a 
control fire condition. 


. The test room is to be equipped with automatic 


sprinkler piping arranged to receive automatic sprin- 
klers on a 10-by-10-foot (3048 mm by 3048 mm) 
spacing schedule. Sprinklers of the standard upright 
spray type are to be installed with the deflectors 
approximately 7 inches (178 mm) below the ceiling, 
which is normal for sprinkler piping installation. For 
each test, new automatic sprinklers of the same 
make and ratings are to be installed in the sprinkler 
piping. The devices under test are to be installed at 
their designated spacing, minimum 15 feet (4572 
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mm), in line with the sprinkler and fire test plan. See 
Figure 12-72-2-2 for layout. 


. This test is to be conducted in a room having a 


smooth ceiling with no physical obstructions 
between the fire source and devices under test and 
with minimum air movement. The room is to be pro- 
vided for maintaining the room temperature ambi- 
ent, if necessary. The heaters are to be shut off 
during a test trial. 


. The room shall be of sufficient cross-sectional area 


so that the devices under test are located in accor- 
dance with the spacing layout illustrated by Figure 
12-72-2-2. The reflection of heated air is to be pre- 
vented from returning to the devices under test from 
adjacent wall surfaces during the course of the fire 
test. The room height shall be such that the vertical 
distance from the base of the fire to the ceiling is 
approximately 12 feet (3657 mm). 


. Fire tests are to be produced by burning denatured 


alcohol consisting of 190 proof ethanol to which 5 
percent methanol has been added as a denaturant, in 
steel pans of a size necessary to produce a tempera- 
ture rise sufficient to operate the automatic sprin- 
klers in 2 minutes, + 10 seconds, when installed on a 
10-by-10-foot (3048 mm by 3048 mm) spacing 
schedule. Since temperature conditions in the test 
room may vary throughout the year, it is necessary 
to utilize different pan sizes in order to obtain the 
proper temperature-rise condition. This test condi- 
tion develops a time-temperature curve similar to 
that shown in Figure 12-72-2-1. 


. The fire tests are to be conducted to compare the 


operating time of the fire alarm devices when 
installed at their recommended spacing schedule as 
compared with the operating time of automatic 
sprinklers installed on the standard 10-by-10-foot 
(3048 mm by 3048 mm) spacing schedule. Opera- 
tion of the devices prior to the sprinkler will qualify 
the device for a spacing on which it is installed. 
Since automatic sprinklers vary in their sensitivity, 
the particular sprinkler utilized in these tests is to be 
one which has average operating response under 
uniform temperature-rise conditions. 


. Four units shall be subjected simultaneously to the 


fire test condition and all four units are required to 
respond prior to the sprinkler. 


. For units which may be mounted on a side wall, the 


device under test shall be mounted in a vertical posi- 
tion so that the distance between the top of the unit 
and the ceiling is 6 inches (152 mm). The front of 
the units shall face the fire source and any surfaces 
on which the units are mounted shall be of a config- 
uration to prevent reflection of heat onto the detector 
element. 


. If a fire alarm device is intended to be mounted on 


the ceiling, the unit shall be so installed for this test. 


If a device is intended to be employed with an enclo- 
sure, such as used in mounting, it shall be subjected 
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to the fire test using the enclosure representative of 
normal installation. 


(ec) High-temperature exposure test. 


lL. 


A fire alarm device shall not operate when subjected 
for 30 days to the test ambient temperature indicated 
in Table 12-72-2A. Following the exposure, the 
response of the units shall not show a variation of 
more than 10 percent from the value obtained in the 
Oven Test on as-received samples. There shall be no 
change in the sound intensity when tested following 
the exposure. There shall be no evidence of eutectic 
flow as a result of this test. 


. Devices capable of repeated operation are to be sub- 


jected to the Oven Test before and after exposure to 
the test temperature ambient. Where devices are not 
capable of repeated operation the response data after 
exposure is to be compared to the response of identi- 
cal as-received samples. 


. A fire alarm device shall withstand the high-tem- 


perature exposure without false operation and there 
shall be no visible deformation or change in the tem- 
perature sensitive element or any other part of the 
unit as a result of the test. 


. Five samples of each temperature rating are to be 


tested for their normal operating temperature after 
which they are to be placed in a circulating air oven 
maintained at the test temperature. 


. The units are to be removed from the oven after the 


30-day period, allowed to remain at room tempera- 
ture for at least 24 hours and then subjected to the 
oven test. 


(f) Corrosion tests. 
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The response of a fire alarm device, after being sub- 
jected to corrosive atmospheres, shall not show a 
variation of more than 50 percent from the value 
obtained in the oven test on as-received samples. No 
false alarms shall occur during the exposure and 
there shall be no change in the sound intensity when 
the units are subjected to the oven test. 


. Devices capable of repeated operations are to be 


subjected to the oven test before and after exposure 
to the corrosive atmospheres. Where devices are not 
capable of repeated operation, the response data 
obtained from the oven test is to be compared to the 
response of identical as-received samples. 


. Two samples are to be exposed for 10 days to an 


atmosphere containing approximately 1 percent 
hydrogen sulfide by volume in air saturated with 
water vapor at room temperature. 


. Two samples are to be exposed for 10 days to an 


atmosphere containing approximately 1 percent sul- 
phur dioxide in 1 percent carbon dioxide by volume 
in air saturated with water vapor at room tempera- 
ture. 


. After exposure to the corrosive atmospheres, the 


samples are to be removed from the test chamber, 
allowed to remain in a normal atmosphere at room 


temperature for at least 24 hours and then subjected 
to the oven test. 


. This test is to be conducted only on devices of the 


ordinary degree rating unless there is reason to 
anticipate different behavior of other ratings. 


(g) Operating temperature test. 


1. A fire alarm device shall operate in a normal manner 


and within the operating temperature limits and tol- 
erances included in Table 12-72-2B, when subjected 
to an operating temperature test in heated water, oil 
or air bath. 


2. Five samples of each temperature rating are to be 


subjected to this test. Depending on their particular 
design, the devices are to be suspended in a circulat- 
ing water, oil or air bath, and the temperature gradu- 
ally increased at the rate of 1°F (0.6°C) per minute 
until operation takes place. The temperature of the 
bath at the instant of operation is to be recorded. 


(h) Vibration test. 


1. A fire alarm device shall be capable of withstanding 


vibration without false operation, without breakage 
or damage to parts or any leakage at fittings. Follow- 
ing the vibration test the response of a unit shall not 
show a variation of more than 50 percent from the 
value obtained in the oven test on as-received sam- 
ples. There shall be no change in the sound intensity 
following the vibration. 


. Two samples are to be secured in the position of 


normal use on a mounting board and the board, in 
turn, securely fastened to a variable speed vibration 
machine having an amplitude of 0.01 inch (0.2 mm). 
The frequency of vibration is to be varied from 10 to 
35 cycles per second (cps) in increments of 5 cps 
until a resonant frequency is obtained. The samples 
are then to be vibrated at the maximum resonant fre- 
quency for a period of 4 hours. If no resonant fre- 
quency is obtained, the samples are to be vibrated at 
35 cycles per second for a period of 120 hours. 


. For these tests, amplitude is defined as the maxi- 


mum displacement of sinusoidal motion from a 
position of rest or one-half of the total table dis- 
placement. Resonance is defined as the maximum 
magnification of the applied vibration. 


. Devices capable of repeated operation are to be sub- 


jected to the oven test before and after the vibration 
test. Where devices are not capable of repeated oper- 
ation, the response data obtained from the oven test 
is to be compared to the response of identical as- 
received samples. 


. This test is generally to be conducted only on 


devices of the ordinary degree rating unless there is 
a reason to anticipate different behavior of other rat- 
ings. For multiple station fire alarm devices, the 
units shall be interconnected with a 10-foot (3048 
mm) length of tubing between units and between the 
units and any sounding appliance with which it is 
intended to be employed. 
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(i) Humidity test. 
1. A fire alarm device shall be capable of operating in a 


normal manner and comply with the requirements of 
the oven test following exposure for 24 hours to 
moist air having a relative humidity of 85 + 5 per- 
cent at a temperature of 30 + 2°C (86 + 3.6°F). The 
units shall be tested within 5 minutes after removal 
from the humid environment. 


. Two samples are to be subjected to this test. This 


test is to be conducted on devices having an ordinary 
degree rating only, unless different behavior of other 
ratings is anticipated. 


(j) Low-temperature exposure test. 
1. A fire alarm device shall be capable of operating in a 


normal manner and comply with the requirements of 
the oven test following exposure for 24 hours to a 
temperature of minus 30 + 2°C (minus 34.4 + 
3.6°F). The units shall be tested within 5 minutes 
after removal from the low temperature chamber. 
There shall be no false operation, damage to parts or 
leakage at fittings. 


. Two samples are to be subjected to this test. This 


test is to be conducted on devices having an ordinary 
degree rating only, unless different behavior of other 
ratings is anticipated. 


. For a multiple station fire alarm device the maxi- 


mum length of tubing specified by the manufacturer 
[see Section 12-72-203 (a), Item 2] is to be con- 
nected between the unit and any alarm sounding 
device with which it is intended to be used prior to 
conducting the test. 


(k) Endurance test. 
1. There shall be no mechanical failure of a spring 


wound-type fire alarm device and the unit shall be 
capable of operating in a normal manner and comply 
with the requirements of the oven test following 100 
cycles of operation at a rate of not less than once per 
hour. 


2. Two samples of any rating shall be subjected to this 


test. Each cycle shall consist of a complete rundown 
and rewinding operation. Following the 100 cycles, 
the units shall be subjected to the oven test. 


(1) Audibility test. 
1. The audible alarm generated by a fire alarm device 


shall be distinctive in sound from other customary 
sounds, continue for at least 4 full minutes at full 
intensity and be not less than 83 decibels when mea- 
sured in an ambient temperature of 23 + 3°C (73 + 
5.4°F) with a relative humidity of 60 + 20 percent 
and a barometric pressure of approximately 700 mm 
mercury. 


. The measurement of sound level is to be made with 


a sound level meter employing the C weighting net- 
work and fast response characteristics. The measure- 
ment is to be made in a room having the 
approximate dimensions of 20- by 10- by 10-feet 
(6096 mm by 3048 mm by 3048 mm) high or larger 
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with sound absorbing panels on walls and ceiling 
having a Noise Reduction Coefficient (NRC) of 0.95 
or higher for the walls and 0.64 or higher for the 
ceiling. The ambient noise level shall be not greater 
than 55 decibels. The device is to be mounted in a 
position of normal use, approximately 5 feet (1524 
mm) above the floor in the center of the room. The 
microphone is to be located at a 10-foot (3048 mm) 
distance from the device and in a position to receive 
the maximum sound level produced by the device. 


. Alternately, the measurement may be made in a free 


field condition to minimize the effect of reflected 
sound energy. The ambient noise level is to be at 
least 10 decibels below the measured level produced 
by the signal device. Free field conditions may be 
simulated by mounting the device not less than 10 
feet (3048 mm) from the ground and with the micro- 
phone located 10 feet (3048 mm) from the device 
and conducting the test outdoors on a clear day with 
a wind velocity of not more than 5 miles per hour 
and an ambient temperature of 15S—25°C (50-77°F). 


. Alternatively, an anechoic chamber of not less than 


1,000 cubic feet (28 m*), with no dimension less 
than 7 feet (2133 mm), and with an absorption factor 
of 0.99 or greater from 100 Hertz (Hz) to 10 kilo- 
Hertz (kHz) for all surfaces may be used for this 
measurement. 


(m) Hydrostatic strength test. 
1. The storage cylinder of a gas operated-type detector 


shall be capable of withstanding, without failure, an 
internal hydrostatic pressure of five times the pres- 
sure of the stored gas at the operating temperature of 
the device. 


. In conducting the hydrostatic strength test, the stor- 


age cylinder is to be tested to the specified pressure 
after the shell has been completely filled with water 
or oil. Care should be exercised to expel all air from 
the test specimen before the pressure is applied. 


. The apparatus for this test is to consist of a hand- or 


motor-operated hydraulic pump capable of produc- 
ing the required test pressure, a substantial test cage 
capable of containing the shell and its parts in the 
event of failure, the necessary valves and fittings for 
attachment to the test sample, a calibrated pressure 
gage graduated in at least 20 pounds per square inch 
(psi) increments to at least 200 psi more than the test 
pressure, and the necessary valves, fittings, etc., for 
regulating and maintaining the specified test pres- 
sure. 


. The pressure should be increased at a rate of approx- 


imately 300 psi per minute until the test pressure is 
obtained. The ultimate test pressure is to be held for 
1 minute. 


. Five cylinders are to be subjected to this test. None 


of the cylinders shall rupture or show evidence of 
leakage. Deformation of a cylinder is not considered 
a failure. 
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INSTRUCTIONS 
Sec. 12-72-204. 


(a) General. Each fire alarm device shall be provided with 
the following installation, operating and maintenance instruc- 
tions: 


1. Typical installation layout for the unit(s) indicating 
recommended locations. 


2. Description of the operation, testing (if provided), 
and proper maintenance procedures of the unit(s). 


3. Information on establishing a household emergency 
evacuation plan in the event of a fire. 


4. An indication that the local fire authority shall be 
notified of the installation. 


(b) The instructions may be incorporated on the outside of 
the unit, on a separate sheet, or as part of a manual. If not 
included directly on the device, the instructions or manual 
shall be referenced in the marking information on the unit. 


MARKING 
Sec. 12-72-205. 


(a) General. A fire alarm device shall be clearly and per- 
manently marked where it will be visible after installation 
with the following information. Removal of a unit from an 
installed position by removing not more than one screw to 
view the marking is considered as meeting the requirement 
regarding visibility after installation. 


1. Name or identifying symbol of manufacturer or ven- 
dor. 


2. Model number or equivalent. 
3. Temperature rating of the fire alarm device. 


4, Reference to the State Fire Marshal Regulations for 
Household Fire Warning Equipment. 


5. The statement: “Do Not Paint” or equivalent to pre- 
vent painting of the temperature sensitive element 
and the markings. The letters shall be a minimum of 
'/, inch (3 mm) in height. 


6. The following information is required on gas oper- 
ated units. The letters shall be a minimum of '/, inch 
(3 mm) in height. 


CAUTION—Pressurized Container—Do Not 
Puncture or Incinerate—Explosion Hazard May 
Result 


7. The following or equivalent wording: 


Operation—Responds To A Heat Producing Fire 
Only. Unit Will Actuate When The Temperature Of 
The Surrounding Air Reaches The Marked Tem- 
perature Rating (Plus Or Minus A Few Degrees) 
Provided The Air Temperature Increase Is 1°F 
(0.56°C) Per Minute Or Less. At Faster Rates Of 
Temperature Rise, The Surrounding Air Tempera- 
ture At Which The Unit Will Actuate Will Be 
Above The Marked Rating, The Temperature Dif- 
ferential Depending On The Rate Of Rise Of Tem- 


124 


perature Produced By A Fire. This Temperature 
Differential Results From the Time Lag Before The 
Temperature Element Absorbs The Necessary Heat 
From the Surrounding Air to Actuate. 


8. Instructions for setting or rewinding of a spring 
wound fire alarm device to be included on the 
device. 


9. For gas-operated fire alarm devices information to 
return the unit to the factory for servicing shall be 
provided. 


10. State Fire Marshal listing file number if required by 
Article 1.5. 


(b) If a manufacturer has more than one temperature rating 
for an alarm device, where the thermally sensitive element is 
renewable and must be replaced after operation, the renew- 
able element shall bear the manufacturer’s name or equiva- 
lent identification and the temperature rating. 


(c) If a manufacturer produces units at more than one fac- 
tory, each unit shall have a distinctive marking to identify it 
as the product of a particular factory. 


TESTING OVEN 
Sec. 12-72-2006. 


(a) General. The testing oven shall be constructed and 
operated in accordance with this section and the following: 


1. A typical test oven consists of an oval shaped stain- 
less steel box approximately 31 by 10 by 16 inches 
(787 mm by 254 mm by 406 mm) high, made of No. 
11 M.S.G. material. One of the curved end sections 
is hinged. See Figure 12-72-2-3. 


2. A section 6 by 6 inches (152 mm by 152 mm) at the 
top is fitted with a removable wooden cover. 


3. Two glass windows, 4 by 6 inches (101 mm by 152 
mm) in size, are provided in the sides of the oven for 
observation of the samples under test. 


4, The interior of the oven is divided horizontally by a 
baffle over the heater chamber located in the central 
lower section. One end of the horizontal baffle is 
joined to a guide vane extending upward at an angle 
of 72 degrees into the oven chamber. The vane 
directs the air currents to ensure greater uniformity 
of temperature in the oven. 


5. Eight 1,000-watt heating elements, threaded into 
screw shell lampholders, furnish the heat. They are 
so connected that six of the heating elements are 
controlled by means of two manually adjusted auto- 
transformers. An auxiliary switch controls the other 
two heating elements for supplying additional heat 
when necessary. 


6. An air current through the bank of heaters is created 
by means of a four blade 5-inch (127 mm) diameter 
fan located behind the heating elements and con- 
nected to a shaft which extends to the outside of the 
oven. A variable speed motor is mounted on a 
bracket inside the lower cabinet and operates the fan 
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through a pulley and belt arrangement. The speed of 
the motor is adjusted and the pitch of the fan blade is 
such that the velocity of the air current is 230 to 245 
feet per minute over the sample under test. 


. Temperatures are measured by means of two No. 30 


AWG wire thermocouples inserted through copper 
tubes extending to the inside of the test chamber and 
are located adjacent to the device under test and in 
the heating chamber. The air velocity is measured by 
a velometer installed in the oven. 


. A-control board is mounted on the cabinet adjacent 


to the testing oven. The control board incorporates 
five toggle switches and four indicating lights for 
operating the heating elements, air flow fan and a 
cooling fan. A toggle switch is used for turning on 
the temperature recorder and another is used for 
checking the temperatures in either the upper or 
lower portion of the oven. 


. Two manually adjusted autotransformers are 


mounted on the control panel for controlling the heat 
developed by the heating coils. An air flow indicator 
gage is incorporated on the control board for contin- 
uous indication of the air flow during the test run. In 
the event that the air flow tends to change during a 
test run, the speed of the fan is adjusted to keep the 
air velocity within the specified range. 
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(b) Test method. 
1. The preparation for test consists of mounting the 


device on the small removable screen base of '/,- 
inch (6 mm) hardware cloth formed to a height 
where the temperature sensing element is midway 
between the top of the chamber and the guide vane. 
The sample under test is positioned in the air stream 
so that there is no obstruction between the guide 
vane and sensing element. A spring wound device is 
mounted with the sensing element in a horizontal 
position. The test sample shall remain in the oven at 
least 5 minutes prior to starting each test run. 


. The heating coils are permitted to preheat for 10 to 


20 seconds prior to starting the test. The fan con- 
trolling the air flow is turned on and its speed 
adjusted to produce the required velocity. The tem- 
peratures are read every 10 seconds. The two auto- 
transformers are adjusted as needed to obtain the 
desired rate of temperature rise. Normal oven tem- 
peratures at the start of the test are to be 85-90°F 
(29.4—32.2°C). 


. Upon operation of the device, the current applied to 


the bank of heaters is cut-off and the oven is cooled 
to normal room temperature by means of the cooling 
fan. 


TABLE 12-72-2A—TEMPERATURE CLASSIFICATIONS 


TEMPERATURE CLASSIFICATION RATING RANGE °F (°C) 


TEST TEMPERATURE °F (°C) 


TABLE 12-72-2B—TEMPERATURE CLASSIFICATIONS 
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FIGURE 12-72-2-1—TIME-TEMPERATURE CURVE—15-FOOT SPACINGS 
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[F] -~ TEST FIRE, DENATURED ALCOHOL, 190-PROOF. 
PAN LOCATED APPROXIMATELY 3 FEET ABOVE FLOOR. 


vey — INDICATES NORMAL SPRINKLER SPACINGS ON 10-FOOT SCHEDULES. 
¢ 


= SPRINKLER INSTALLED DURING FIRE TEST. RATED 160° F (71.1°C), 
STANDARD UPRIGHT SPRAY TYPE. DEFLECTORS APPROXIMATELY 7 
INCHES BELOW CEILING. 


{0} — INDICATES NORMAL FIRE ALARM DEVICE SPACING ON VARIOUS SPACING 


(©) ~~ FIRE ALARM DEVICE UNDER TEST. EMPLOYED TO DETERMINE MAXIMUM ~ 
ALLOWABLE SPACING. 


FIGURE 12-72-2-2—FIRE-TEST LAYOUT 
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FIGURE 12-72-2-3—TEST OVEN 
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CHAPTER 12-72-3 
PROTECTIVE SIGNALING SYSTEMS 


SMOKE DETECTORS, COMBUSTION PRODUCTS TYPE 
; STANDARD 12-72-3 


STATE FIRE MARSHAL 
SCOPE 


Sec. 12-72-300. 


(a) Basic. This standard represents the minimum basic 
requirements for the construction and performance of com- 
bustion products detectors of other than the photoelectric type 
to be employed in ordinary indoor locations and to be listed 
under this classification. The minimum design, construction 
and performance standards set forth herein are those deemed 
as minimum necessary to establish conformance to the regu- 
lations of the State Fire Marshal. 


(b) Definitions. For the purpose of this standard, the fol- 
lowing definitions shall apply: 


1. Alarm signal. A signal intended to indicate an 
emergency fire condition. 


2. Annunciator. Integrally mounted or remotely con- 
nected visual indicating device intended to indicate 
an alarm or trouble condition. 


3. Ionization type detector. A device in which the 
presence of small combustion practices, often invisi- 
ble to the eye, interfere with the normal ionization 
current resulting from radiation produced by a radio- 
active source in the detection chamber. A second 
chamber, employing a similar ionization source, 
may also be used to compensate for normal environ- 
mental ambient changes. 


4. Ionization-resistance bridge type detector. 
Employs both ionization and resistance bridge prin- 
ciples in one unit. Additive response from both 
detector elements is required for detector operation. 


5. Resistance-bridge type detector. Responds to an 
abnormal rate of increase of combustion products 
which change the impedance of second similar plate 
may be employed to compensate for normal ambient 
changes. 


6. Sensitivity. Relative degree of response of a detec- 
tor. A high sensitivity denotes response to a lower 
concentration of combustion than a low sensitivity 
under identical fire test conditions. 


7. Trouble signal. A visual or audible signal intended 
to indicate a fault or trouble condition, such as an 
open or ground fault, occurring in the device or con- 
nected wiring. 


8. Voltage classification. 


A. Low voltage. A circuit classified as low voltage 
is one involving a potential of not more than 30 
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volts alternating current (42.4 peak) or direct cur- 
rent, and supplied from a circuit whose power is 
limited to a maximum of 100 volt amperes. 


B. High voltage. A circuit classified as high voltage 
is one having circuit characteristics in excess of 
those of a low-voltage circuit. 


TEST REPORTS 
Sec. 12-72-301. 


(a) The report shall include engineering data, and an anal- 
ysis comparing the design against Sections 12-72-302 (a) 
through 12-72-302 (t); it shall include wiring diagrams, oper- 
ating manuals and photographs; it shall set forth the tests per- 
formed in accordance with this standard and the results 
thereof and shall verify the correctness of the electrical rating. 


(b) Listed components. Electrical wiring, material, 
devices, combination of devices, fittings, appliances and 
equipment which have been tested and listed by an approved 
listing agency for the intended purpose and use need not be 
individually retested. 


The report shall include the catalog number or other read- 
ily identifiable marking; the name of the approved listing 
agency, the laboratory test report number and date. Such indi- 
vidually tested and listed component parts and devices shall 
be subjected to the performance standard tests to determine 
its suitability for use in combination with other component 
parts, devices, circuits or equipment. 


(c) Listed detectors. Detectors which have been tested to 
any other acceptable test standard may be evaluated provided 
such test incorporates all features of this standard. 


(d) Rejection for cause. Compliance with these standards 
will not necessarily mean approval and listing, if when exam- 
ined and tested, it is found to have other features which may 
impair the result intended by these regulations. Unusual con- 
structions may require application of additional performance 
tests. The State Fire Marshal may refuse to approve any item 
for cause. (See the California Electrical Code.) 


(ec) Smoke detectors only. 


1. A combustion products detector, as covered by these 
requirements consists of an assembly of electrical 
components arranged to detect one or more products 
of combustion. The products of combustion may 
consist of but are not necessarily limited to gaseous 
combustion products, water vapor and visible as 
well as invisible smoke particles. The detector 
includes provision for the connection to a source of 
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power, signaling and optional remote control cir- 
cuits. 


2. These requirements cover the following types of 
detectors: 


A. Detectors intended for open area protection, 
intended for connection to a compatible power 
supply or control unit for operation as part of a 
fire alarm system. 


B. Detectors intended solely for control of releasing 
devices such as electromagnetic door holders, 
fire dampers, etc. 


C. Detectors suitable for Items A and B above. 
3. This standard does not cover the following: 


A. Detectors for monitoring the smoke density 
within flues or stacks. 


B. Duct detectors. 


C. Power supplies and control units to which the 
detectors are intended to be connected. These are 
covered under the Standard Test Procedures for 
Protective Signaling Systems, SFM 12-72-1. 


D. Smoke detectors of the photoelectric type which 
are covered by the Standard for Smoke Detectors, 
Photoelectric Type, for Fire-Protective Signaling 
Systems, UL 168. 


4, The manufacture, importation, distribution and dis- 
posal of smoke detectors containing radioactive 
material are subject to the safety requirements of 
state radiation control agencies and/or the U.S. 
Atomic Energy Commission. 


5. Verification of an acceptable evaluation by the regu- 
lating agency involved is required prior to the inves- 
tigation of the smoke detector to ensure compliance 
with this standard. 


(f) Differing constructions. A detector having materials 
or forms of construction differing from this standard may be 
investigated and tested according to the intent of this stan- 
dard, and if found to be substantially equivalent may be given 
recognition for approval and listing. The office of the State 
Fire Marshal shall be consulted for general requirements and 
performance standards. 


(g) Operating and installation instructions. 


1. A copy of the operating and installation instructions 
and related schematic wiring diagrams and installa- 
tion drawings are to be furnished with the sample 
submitted for investigation to be used as a guide in 
the examination and test of the detector and for this 
purpose need not be in final printed form. The infor- 
mation may be included in a manual or technical 
bulletin. 


2. The instructions and drawings should include such 
directions and information as deemed by the manu- 
facturer to be adequate for attaining proper and safe 
installation, maintenance and operation of the detec- 
tor. See Section 12-72-302 (b). 
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12-72-302. 
(a) Construction. 
1. A detector shall be so constructed that it will be reli- 


able and sufficiently durable for its intended instal- 
lation and use. 


. A component of a detector shall comply with the 


requirements for that component, except that such 
requirements may be modified if appropriate for the 
particular application. 


. Except where specifically indicated otherwise, the 


construction requirements specified for a detector 
shall also apply for any remote accessories with 
which it is to be employed. 


. Each detector is to be provided with a means for 


monitoring the relative sensitivity of the unit after it 
has been installed. 


. The monitoring means may be by means of a jack or 


terminals for connection of a meter, or by a visual 
means which would be visible with the unit 
installed, or equivalent. 


. The use of a plug-in type detector assembly, which 


may be removed readily for insertion of an adapter 
connected to metering equipment, would be accept- 
able. 


(b) Marking. 
1. A detector shall be permanently marked with the 


following information, except where it is indicated 
that the information may appear on an installation 
wiring diagram. 


A. Name or identifying symbol of the manufacturer 
or vendor. 


B. Model number or equivalent and serial number or 
equivalent. 


C. Electrical rating, in volts, amperes or watts, and 
frequency for each circuit. May appear on the 
installation wiring diagram. 


D. Sensitivity setting and reference to the region of 
sensitivity such as maximum, nominal or inter- 
mediate or minimum. If a detector is intended to 
be adjusted in the field, the range of sensitivity is 
to be indicated. The sensitivity shall be indicated 
as an instrument reading. A sensitivity indication 
other than an instrument reading may be 
employed if it provides an equivalent indication 
of the sensitivity of the detector. May appear on 
the installation wiring diagram. 


E. Correct mounting position if a unit is intended to 
be mounted in a definite position. This informa- 
tion may appear on the installation wiring dia- 
gram. 


F, Identification of lights, switches, meters, etc., 
regarding their function, unless their operation is 
obvious. 
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G. Maximum rating of fuse in each fuseholder. 
Located adjacent to the fuseholder. 


H. Reference to an installation wiring diagram, if 
not attached to the detector, by drawing number 
and issue number of date. 


I. For a detector which employs.a radioactive mate- 
rial, the following information shall be indicated 
directly on the unit: type, amount, radiation sym- 
bol (optional), safe disposal and a caution notice 
which shall read as follows: 


CAUTION—Contains Radioactive Material, 
or its equivalent wording. 


J. A reference to the Technical Bulletin. May 
appear on the installation wiring diagram. 


K. Reference to a specific model number or descrip- 
tion of the instrument to be used for checking the 
sensitivity of the detector. May appear on the 
installation wiring diagram. 


L. A detector intended for permanent connection 
only to a wiring system other than metal-clad 
cable or conduit shall be marked to indicate the 
system or systems for which it is suitable. The 
marking shall be so located that it will be visible 
when power-supply connections to the detector 
are made or may appear on the installation wiring 
diagram. 


M.The State Fire Marshal’s listing label if required 
by Article 1.5. 


N. A detector which is not intended to be painted in 
the field shall be marked on the outside “DO 
NOT PAINT.” 


. An installation wiring diagram shall be provided 


with each detector illustrating the field connections 
to be made. The drawing may be attached to the unit 
or, if separate, shall be referenced in the marking 
attached to the unit with the drawing number and 
issue number and/or date. 


. The drawing shall show a pictorial view of the 


installation terminals or leads to which field connec- 
tions are made as they would appear when viewed 
during an installation and the minimum internal 
dimensions of a back box, if not provided with the 
detector, shall be specified. The terminal numbers 
on the detector shall agree with the numbers on the 
drawing. A drawing not attached to the detector unit 
shall be marked with the name or identifying symbol 
of the manufacturer’s or vendor’s drawing number, 
and an issue number and/or date. 


. The following marking information is required to 


appear on the detector or the installation wiring dia- 
gram for the applicable circuits to which field con- 
nections are made. Where an electrical rating is 
indicated, it may be omitted if reference is made for 
connection to a specific control unit or equivalent. 


A. Supply circuit. Voltage, current or watts, and 
frequency. 
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B. Initiating device circuit connections. For detec- 
tors intended to be connected only to the initiat- 
ing device circuit of a fire alarm system control 
unit, at least two detectors shall be shown con- 
nected to a typical initiating device circuit. For a 
detector intended only for releasing device ser- 
vice, a typical connection shall be shown. For a 
detector suitable for both application, typical 
connections representing both types of connec- 
tions shall be illustrated. 


C. Supplementary circuits. Voltage, current or 
watts, and frequency rating. 


. Technical bulletin. A technical bulletin shall be 


provided by the manufacturer for each installation to 
be used as a reference by the installer. The bulletin 
shall include the manufacturer’s recommendations 
regarding typical detector locations. The informa- 
tion shall include guidelines on detector location, 
spacings, maintenance, servicing tests, etc., under 
various environmental conditions and physical con- 
figurations. Some conditions for which guidelines 
are required are: 


A. Temperature 
B. Humidity 
C. Corrosive atmospheres 


D. Air movement (ventilating and air-conditioning 
systems) 


. High ceilings 

. Sloped ceilings 

. Girder ceiling construction 
. Small and large bays 


tre) ries ty 


Open joist construction 


oe 


High stock piling 
K. Conditions produced by manufacturing processes 


. Detailed information shall be provided regarding the 


use of the facilities provided on the detector to mon- 
itor the sensitivity. Typical information that shall be 
provided includes: 


A. Nominal reading under clear condition 
B. Nominal reading when close to alarm 
C. Nominal reading at alarm condition 


D. Guidelines on instrument use for an engineering 
survey, installation and maintenance 


. Information regarding locations where not to install 


detectors shall also be provided to minimize the pos- 
sibility of false alarms. 


. Reference to the bulletin number and date is 


required either on the detector nameplate marking or 
on the installation drawing. If the installation draw- 
ing is included as part of the technical bulletin, refer- 
ence to the bulletin is required to be indicated on the 
detector. 
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(c) Frame, enclosure and metalware. 
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1. A detector enclosure shall be so formed and assem- 


bled that it has the strength and rigidity necessary to 
resist the abuses to which it is likely to be subjected 
in service without adversely affecting its perfor- 
mance and without introducing a fire, shock or acci- 
dent hazard due to total or partial collapse with 
resulting reduction of spacings, loosening or dis- 
placement of parts or other defects. 


. Except as noted, all electrical parts of a detector 


shall be enclosed to provide protection against con- 
tact with uninsulated live parts. A separate enclosure 
for field wiring terminals that will be enclosed by a 
back box is not required. 


. A detector shall have a suitable means for mounting, 


which shall be accessible without disassembling any 
operating part of the unit. Removal of a completely 
assembled panel or equivalent to mount the detector 
is not considered to be disassembly of an operating 
part. 


. An assembled part intended to be removed during 


installation shall be protected against damage from 
handling. 


. Anenclosure shall have provision for the connection 


of metal-clad cable or conduit. An enclosure without 
provision for the connection of metal-clad cable or 
conduit may be acceptable if there are furnished 
with it definite instructions indicating the sections of 
the unit which are intended to be drilled in the field 
for the connection of raceways, or if the unit is 
intended for mounting on an outlet box. 


. The thickness of cast metal for an enclosure shall be 


as indicated in Table 12-72-3A. Except that cast 
metal having a thickness '/,, inch (0.8 mm) less than 
that indicated in the table may be employed if the 
surface under consideration is curved, ribbed or oth- 
erwise reinforced, or if the shape and/or size of the 
surface is such that equivalent mechanical strength 
is provided. 


. If threads for the connection of conduit are tapped 


all the way through a hole in an enclosure wall, or if 
an equivalent construction is employed, there shall 
be not less than three and one-half nor more than 
five threads in the metal, and the construction shall 
be such that a standard conduit bushing can be prop- 
erly attached. 


. If threads for the connection of conduit are tapped 


only part of the way through a hole in an enclosure 
wall, there shall be not less than three and one-half 
full threads in the metal, and there shall be a smooth, 
rounded inlet hole for the conductors which shall 
afford protection to the conductors equivalent to that 
provided by a standard conduit bushing. 


. Sheet metal enclosures. The thickness of sheet 


metal employed for the enclosure of a detector shall 
be not less than that indicated in Table 12-72-3B, 
except that sheet metal of two gauge sizes lesser 


10. 


ie 


LZ 


14, 


15. 


16. 
We 


18. 


thickness may be employed if the surface under con- 
sideration is curved, ribbed or otherwise reinforced, 
or if the shape and/or size of the surface is such that 
equivalent mechanical strength is provided. 


At any point where conduit or metal-clad cable is to 
be attached, sheet metal shall be of such thickness or 
shall be so formed or reinforced that it will have a 
stiffness at least equivalent to that of an uncoated 
flat sheet steel having a minimum thickness of 0.053 
inch (1.3 mm) (No. 16 MSG). 


A plate or plug closure for an unused conduit open- 
ing or other hole in the enclosure shall have a thick- 
ness not less than: 


A. 0.014 inch (0.3 mm) for steel or 0.019 inch (0.5 
mm) for nonferrous metal for a hole having a '/,- 
inch (6 mm) maximum dimension. 


B. 0.027-inch (0.7 mm) steel or 0.032-inch (0.8 mm) 
nonferrous metal for a hole having a 1°/,-inch (35 
mm) maximum dimension. 


A closure for a hole larger than 1°/,-inch (35. mm) 
diameter shall have a thickness equal to that 
required for the enclosure of the device or a standard 
knockout seal shall be used. Such plates or plugs 
shall be securely mounted. 


. A knockout in a sheet metal enclosure shall be reli- 


ably secured but shall be capable of being removed 
without undue deformation of the enclosure. 


A knockout shall be provided with a surrounding 
surface adequate for proper seating of a conduit 
bushing, and shall be so located that installation of a 
bushing at any knockout likely to be used during 
installation will not result in spacings between unin- 
sulated live parts and the bushing of less than those 
indicated under spacings. 


The figures in parentheses are the galvanized sheet 
gage numbers (GSG) (for zinc-coated steel), the 
manufacturers’ standard gage numbers (MSG) (for 
uncoated steel), and the American wire gage num- 
bers (AWG) (for a nonferrous metal) which provide 
the required minimum thickness of metal. 


An enclosure or parts of an enclosure of nonmetallic 
material shall have the mechanical strength and 
durability and be so formed that parts will be pro- 
tected against damage. The mechanical strength of 
an enclosure shall be at least equivalent to a sheet 
metal enclosure of the minimum thickness specified 
in Table 12-72-3B. See Section 12-72-205 for per- 
formance tests on plastic materials and enclosures. 


(No requirements.) 


The continuity of the grounding system shall not 
rely on the dimensional integrity of the nonmetallic 
material. 


Ventilating openings in an enclosure, including per- 
forated holes, louvers and openings protected by 
means of wire screening, expanded metal or perfo- 
rated covers, shall be of such size or shape that no 
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opening will permit passage of a rod having a diam- 
eter of 3°/,, inch (77 mm). An enclosure for fuses or 
other overload protective device and provided with 
ventilating openings shall afford adequate protection 
against the emission of flame or molten metal. The 
opening shall be designed to permit cleaning with- 
out damage to functional enclosed parts. 


. Except as noted in the following paragraph, perfo- 


rated sheet metal and sheet metal employed for 
expanded metal mesh shall be not less than 0.042 
inch (1 mm) in average thickness, 0.046 inch (1.1 
mm) if zinc coated. 


If the indentation of a guard or enclosure will not 
alter the clearance between uninsulated live parts 
and dead metal parts so as to affect performance 
adversely or reduce spacings below the minimum 
values given under spacings, 0.021 inch (0.5 mm) 
expanded metal mesh [0.024 inch (0.6 mm) if zinc 
coated] may be employed, provided that (1) the 
exposed mesh on any one side or surface of the 
device so protected has an area of not more than 72 
square inches (46 451 mm7’) and has no dimension 
greater than 12 inches (305 mm), or (2) the width of 
an opening so protected is not greater than 3'/, 
inches (89 mm), 


The wires forming a screen protecting current carry- 
ing parts shall be not smaller than No. 16 AWG and 
the screen openings shall be not greater than '/, 
square inch (322 mm”) in area. 


An enclosure cover shall be hinged, sliding, pivoted 
or similarly attached if (1) it provides ready access 
to fuses or any other overcurrent protective device 
the normal functioning of which requires renewal, or 
(2) it is necessary to open the cover in connection 
with the normal operation of the unit. 


With reference to the requirement of Item 22, nor- 
mal operation is considered to be operation of a 
switch for testing or for silencing an audible signal 
appliance or operation of any other component of a 
unit which requires such action in connection with 
its intended performance. 


A hinged cover is not required where the only 
fuse(s) enclosed is intended to provide protection to 
portions of internal circuits, such as may be 
employed on a separate printed wiring board or cir- 
cuit subassembly, to prevent excessive circuit dam- 
age resulting from a fault. The use of such a fuse(s) 
is acceptable if the following or equivalent marking 
is indicated on the cover of units employing high 
voltage circuits: Circuit Fuse(s) Inside—Disconnect 
Power Prior to Servicing. 


A hinged cover shall be provided with a latch, screw 
or catch to hold it closed. An unhinged cover shall 
be securely held in place by screws or the equiva- 
lent. 


Glass covering an observation opening shall be held 
securely in place so that it cannot be readily dis- 
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placed in service and shall provide adequate 
mechanical protection of the enclosed parts. The 
thickness of a glass cover shall be not less than that 
indicated in Table 12-72-3C. 


A glass panel for an opening having an area of more 
than 144 square inches (92 903 mm’) or having any 
dimension greater than 12 inches (305 mm), shall be 
supported by a continuous groove not less than */,, 
inch (4.7 mm) deep along all four edges of the panel. 


A transparent material other than glass employed as 
a cover over an opening in an enclosure shall have 
mechanical strength equivalent to that of glass, not 
become a fire hazard or distort, or not become less 
transparent at the temperature to which it may be 
subjected under normal or abnormal service condi- 
tions. 


(d) Protection against corrosion. 
it 


Except as indicated herein, iron and steel parts shall 
be suitably protected against corrosion by enamel- 
ing, galvanizing, sheradizing, plating or other equiv- 
alent means. 


. These requirements apply to all enclosures whether 


of sheet steel or cast iron, and to all springs and 
other parts upon which proper mechanical operation 
may depend. It does not apply to minor parts such as 
washers, screws, bolts and the like, if the failure of 
such unprotected parts would not be liable to result 
in a hazardous condition or adversely affect the 
operation of the unit. Parts made of stainless steel 
(properly polished or treated if necessary) do not 
require additional protection against corrosion. 
Bearing surfaces should be of such materials and 
design as to ensure against binding due to corrosion. 


(e) Insulating materials. 
iy 


Material for the mounting of current-carrying parts 
shall be porcelain, phenolic composition, cold- 
molded composition or material which is suitable 
for the particular application. 


. Vulcanized fiber may be used for insulating bush- 


ings, washers, separators and barriers, but not as the 
sole support for uninsulated current-carrying parts 
of other than low-voltage circuits. Plastic materials 
may be used for the sole support of uninsulated live 
parts, if found to have adequate mechanical strength 
and rigidity, dielectric withstand, resistance to heat, 
flame propagation, arcing, creep and moisture, and 
other properties suitable for the application, without 
displaying a loss of these properties beyond the min- 
imum acceptable level as a result of aging. 


. Metal parts as described below need not comply 


with the requirement of Section 12-72-302 (d), Item 
a 


A. Adhesive attached metal foil markings, screws, 
handles, etc., which are located on the outside of 
the detector enclosure and isolated from electrical 
components or wiring by grounded metal parts so 
that they are not liable to become energized. 
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4. A terminal block mounted on a metal surface which 


may be grounded shall be provided with an insulat- 
ing barrier between the mounting surface and all live 
parts on the underside of the base which are not 
staked, upset, sealed or equivalently prevented from 
loosening so as to prevent such parts and the ends of 
replaceable terminal screws from coming in contact 
with the supporting surface. 


. A countersunk part shall be covered with a water- 


proof insulating compound which will not melt at a 
temperature 15°C (27°F) higher than the maximum 
normal operating temperature of the assembly, and 
at not less than 65°C (149°F) in any case. The depth 
or thickness of sealing compound shall be not less 
than '/, inch (3 mm). 


(f) Mounting parts. 


134 


1. All parts of a detector shall be securely mounted in 


position and prevented from loosening or turning if 
such motion may affect adversely the normal perfor- 
mance of the unit, or may affect the fire and accident 
hazard incident to the operation of the detector. 


. A switch, lampholder, attachment-plug receptacle, 


plug connector or similar electrical component, shall 
be mounted securely and, except as noted in Items 3 
and 4, shall be prevented from turning. 


. The requirement that a switch be prevented from 


turning may be waived if all four of the following 
conditions are met: 


A. The switch is to be of a plunger or other type that 
does not tend to rotate when operated. A toggle 
switch is considered to be subject to forces that 
tend to turn the switch during normal operation of 
the switch. 


B. Isolated metal parts, such as small assembly 
screws, etc., which are positively separated from 
wiring and uninsulated live parts. 


C. Panels and covers which do not enclose uninsu- 
lated live parts if wiring is positively separated 
from the panel or cover so that it is not liable to 
become energized. 


D. Panels and covers which are insulated from elec- 
trical components and wiring by an insulating 
barrier of vulcanized fiber, varnished cloth, phe- 
nolic composition or similar material not less 
than '/;,-inch (0.8 mm) thick and reliably secured 
in place. 


. A bonding conductor shall be of material suitable 


for use as an electrical conductor. If of ferrous 
metal, it shall be protected against corrosion by 
painting, plating or the equivalent. The conductor 
shall be not smaller than the maximum size wire 
employed in the circuit wiring of the component or 
part. A separate bonding conductor or strap shall be 
installed in such a manner that it is protected from 
mechanical damage. 


. The bonding shall be by a positive means, such as by 


clamping, riveting, bolted or screwed connection, 


brazing or welding. The bonding connection shall 
reliably penetrate nonconductive coatings such as 
paint. Bonding around a resilient mount shall not 
depend on the clamping action of rubber or similar 
material. 


. A bolted or screwed connection that incorporates a 


star washer under the screw head, is considered 
acceptable for penetrating nonconductive coatings. 


. Where the bonding means depends upon screw 


threads, two or more screws or two fall threads of a 
single screw engaging metal is considered accept- 
able. 


. Metal-to-metal hinge-bearing members for doors or 


covers may be considered as a means for bonding 
the door or cover for grounding providing a multi- 
ple-bearing, pin-type hinge is employed. 


. Splices shall not be employed in conductors used to 


bond electrical enclosures or components. 


(g) Deleted. 
(h) Motors. 
1. All motors shall be protected by thermal or by over- 


current protective devices, or a combination thereof. 


. A motor employing thermal protection which com- 


plies with the Standard for Thermal Protectors for 
Motors, UL 547, is considered to comply with the 
requirement of Item 1. 


. Motors, such as direct-drive fan motors, which are 


not normally subjected to overloads, and which are 
determined to be adequately protected against over- 
heating due to locked-rotor current by a thermal or 
overcurrent protective device may be accepted under 
this requirement, provided it is determined that the 
motor will not overheat under the performance 
requirements of this standard. 


. Impedance protection may be accepted for motors 


which are determined to be adequately protected 
against overheating due to locked-rotor current, pro- 
vided it is determined that the motor will not over- 
heat under the performance requirements of this 
standard. 


(i) Current-carrying parts. 


1. A current-carrying part shall have adequate mechan- 


ical strength and current carrying capacity for the 
service, and shall be a metal such as silver, copper or 
copper alloy, or other material which will provide 
equivalent performance. 


. Bearings, hinges, etc., are not acceptable for carry- 


ing current between interrelated fixed and moving 
parts. 


. The insulation of coil windings of relays, transform- 


ers, etc., shall be such as to resist the absorption of 
moisture. 


. Enameled wire is not required to be given additional 


treatment to prevent moisture absorption. 
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(j) Supply connections. A detector shall be provided with 
wiring terminals or leads for the connection of conductors of 
at least the size required by the California Electrical Code, 
corresponding to the rating of the unit. 


(k) Terminal connections and leads, 


Me 


The parts to which wiring connections are made are 
to consist of binding screws with terminal plates 
having upturned lugs or the equivalent to hold the 
wires in position. Other terminal connections may 
be provided if found to be equivalent. 


. If a wire binding screw is employed at a field wiring 


terminal, the screw shall be not smaller than No. 8, 
except that a No. 6 screw may be used for the con- 
nection of a No. 14 AWG or smaller conductor. 


. Except as noted in the following paragraph, a termi- 


nal plate tapped for a wire binding screw shall be of 
metal not less than 0.050 inch (1.27 mm) in thick- 
ness for a No. 8 or larger screw, and not less than 
0.030 inch (0.7 mm) in thickness for a No. 8 screw, 
and shall have not less than two full threads in the 
metal. 


. A terminal plate may have the metal extruded at the 


tapped hole for the binding screw so as to provide 
two full threads. Other constructions may be 
employed if they provide equivalent security. 


. Leads provided for field connections shall be not 


less than 6 inches (152 mm) long, provided with 
strain relief, shall be not smaller than No. 18 AWG, 
and the insulation, if of rubber or thermoplastic, 
shall be not less than '/,, inch (0.8 mm) in thickness. 


. The leads specified in Item 5 may be less than 6 


inches (152 mm) in length if it is evident that the use 
of a longer lead might result in a hazard. 


. In a detector intended for connection to a high- volt- 


age source of supply by means of other than a metal- 
enclosed wiring system, such as nonmetallic 
sheathed cable: 


A. An equipment-grounding terminal or lead shall 
be provided. 


B. A marking shall be provided to indicate the sys- 
tem or systems for which it is suitable. (See Item 
1, L of Section 12-72-302 (b). 


C. The grounding means shall be reliably connected 
to all exposed dead metal parts which are liable to 
become energized and all dead metal parts within 
the enclosure which are exposed to contact 
during servicing and maintenance. 


. The surface of an insulated lead intended solely for 


the connection of an equipment-grounding conduc- 
tor shall be green, with or without one or more yel- 
low stripes and no other leads visible to the installer, 
other than grounding conductors, shall be so identi- 
fied. 


. A field-wiring terminal intended for connection of 


an equipment-grounding conductor shall be plainly 
identified, such as being marked G, GR, Ground, 
Grounding, or the equivalent, or by a suitable mark- 
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ing on a wiring diagram provided on the detector. 
The field-wiring diagram is provided on the detec- 
tor. The field-wiring terminal shall be so located that 
it is unlikely to be removed during normal servicing 
of the detector. 


A field-wiring terminal for the connection of a 
grounded supply conductor shall be identified by 
means of a metallic plated coating substantially 
white in color and shall be readily distinguishable 
from the other terminals, or proper identification of 
the terminal for the connection of the grounded con- 
ductor shall be clearly shown in some other manner, 
such as on an attached wiring diagram. 


A field-wiring lead provided for connection of a 
grounded supply conductor shall be finished to show 
a white or natural gray color and shall be readily dis- 
tinguishable from other leads and no other leads, 
other than grounded conductors, shall be so identi- 
fied. 


A terminal or lead identified for the connection of 
the grounded supply conductor shall not be electri- 
cally connected to a single-pole manual switching 
device which has an off position or to a single-pole 
overcurrent (not thermal) protective device. 


(1) Field-wiring compartment. 
ie 


The field-wiring compartment area of a detector to 
which connections are to be made is to be of suffi- 
cient size for completing all wiring connections as 
specified by the installation wiring diagram. 


. Protection for the internal components and wire 


insulation from sharp edges shall be provided by 
insulating or metal barriers having smoothly 
rounded edges or by the following or equivalent 
instructions located in the wiring area: “CAU- 
TION—When making installation route field wiring 
away from sharp projections, corners and internal 
components,” 


. The location of an outlet box or compartment in 


which field-wiring connections are to be made shall 
be such that these connections may be inspected 
after the detector is installed as intended. The 
removal of not more than two mounting screws, or 
an equivalent arrangement, to view the field connec- 
tions, is considered as meeting the intent of this 


paragraph. 


(m) Internal wiring. 
ie 


The internal wiring of a unit shall consist of conduc- 
tors of at least the size required by the Basic Electri- 
cal Regulations, corresponding to the current rating 
of the unit, and having insulation rated for the poten- 
tial involved and the temperatures to which it may 
be subjected. The wiring shall be routed away from 
moving parts and sharp projections and held in place 
with clamps, string ties or equivalent, unless of suf- 
ficient rigidity to retain a shaped form. 


. Leads or a cable assembly connected to parts 


mounted on a hinged cover shall be of sufficient 
length to permit the full opening of the cover with- 
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out applying stress to the leads or their connections. 
The leads shall be secured or equivalently arranged 
to prevent abrasion of insulation and jamming 
between parts of the enclosure. 


. If the use of a short length of insulated conductor is 


not feasible, e.g., a short coil lead or the like, electri- 
cal insulating tubing may be employed. The tubing 
is not to be subjected to sharp bends, tension, com- 
pression or repeated flexing, and is not to contact 
sharp edges, projections or corners. The wall thick- 
ness of the tubing is to conform to the requirements 
for such tubing, except that the wall thickness at any 
point for polyvinyl chloride tubing of */,-inch (9.5 
mm) diameter or less, is to be not less than 0.017 
inch (0.4 mm). For insulating tubing of other types, 
the wall thickness is to be not less than required to at 
least equal the mechanical strength, dielectric prop- 
erties, heat and moisture resistant characteristics, 
etc. of polyvinyl chloride tubing having a wall thick- 
ness of 0.017 inch (0.4 mm), 


. Internal wiring of circuits which operate at different 


potentials shall be reliably separated by barriers or 
shall be segregated, unless the conductors of the cir- 
cuits of lower voltage are provided with insulation 
equivalent to that required for the highest voltage 
involved, Segregation of insulated conductors may 
be accomplished by clamping, routing or equivalent 
means which ensures permanent separation. See 
Item 10. 


. Stranded conductors clamped under wire-binding 


screws or similar parts shall have the individual 
strands soldered together or be equivalently 
arranged to ensure reliable connections. 


. Wireways shall be smooth and free from sharp 


edges, burrs, fins, moving parts, etc., which may 
cause abrasion of the conductor insulation. 


. All splices and connections shall be mechanically 


secured and bonded electrically. 


. A splice shall be provided with insulation equivalent 


to that of the wires involved if permanence of elec- 
trical spacing between the splice and uninsulated 
metal parts is not assured. 


. Splices shall be located, enclosed and supported so 


that they are not subject to damage from flexing, 
motion or vibration. 


. A metal barrier shall have a thickness at least equal 


to that required by Table 12-72-3B, based on the 
size of the barrier. A barrier of insulation material 
shall be not less than 0.028 inch (0.7 mm) in thick- 
ness and shall be of greater thickness if its deforma- 
tion may be readily accomplished so as to defeat its 
purpose. Any clearance between the edge of a bar- 
rier and a compartment wall shall be not more than 
'/\, inch (1.6 mm). 


. Where a lead or wire harness passes through an 


Opening in a wall, barrier or enclosing case, there 
shall be a metal or insulating type bushing, or the 


2. 


equivalent, which shall be substantial, reliably 
secured in place, and shall have a smooth rounded 
surface against which the wire may bear. 


. If the opening is in a phenolic composition or other 


suitable nonconducting material or in metal of thick- 
ness greater than 0.042 inch (1 mm), a smooth sur- 
face having rounded edges is considered to be the 
equivalent of a bushing. 


. Ceramic materials and some molded compositions 


are considered to be acceptable for insulating bush- 
ings, but separate buildings of wood and of hot- 
molded shellac are not acceptable. 


. Fiber may be employed where it will not be sub- 


jected to a temperature higher than 90°C (194°F) 
under normal operating conditions, the bushing is 
not less than '/,, inch (1.6 mm) in thickness with a 
minus tolerance of '/,, inch (0.4 mm) for manufac- 
turing variations, and it is so formed and secured in 
place that it will not be affected adversely by ordi- 
nary ambient conditions of humidity. 


. If a soft-rubber bushing is employed in a hole in 


metal, the hole shall be free from sharp edges, burrs, 
projections, etc., which would be likely to cut into 
the rubber. 


. An insulating metal grommet may be considered 


acceptable in lieu of an insulating bushing, provided 
that the insulating material used is not less than '/,, 
inch (0.8 mm) in thickness and fills completely the 
space between the grommet and the metal in which 
it is mounted. 


. A Strain relief means shall be provided for the field 


supply leads, and all internally connected wires or 
cords which are subject to movement in conjunction 
with the installation, operation or normal servicing 
of a detector to prevent any mechanical stress from 
being transmitted to terminals and internal connec- 
tions. Inward movement of the cord or leads pro- 
vided with a ring-type strain relief means shall not 
damage internal connections or components, or 
result in a reduction of electrical spacings. 


. Each lead employed for field connections or an 


internal lead subjected to movement or handling 
during installation and normal servicing shall be 
capable of withstanding for 1 minute a pull of 10 
pounds without any evidence of damage or of trans- 
mitting the stress to internal connections. 


(n) Lampholders and lamps. 
bp 


Lampholders and lamps shall be rated for the circuit 
in which they are employed when the detector is 
operated under any condition of normal service. 


A lampholder employing a screw shell shall be so 
wired that the screw shell will be connected to an 
identified (grounded circuit) conductor. 


. If more than one screw shell-type lampholder is pro- 


vided, the screw shells of all such lampholders shall 
be connected to the same conductor unless there is 
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no shock hazard present (30 volts RMS or less) 
when replacing the lamps. 


. A lampholder shall be installed so that uninsulated 


live parts will not be exposed to contact by persons 
removing or replacing lamps in normal service. 


(o) Operating components. 


4; 


Operating components and assemblies, such as 
switches, relays and similar devices, shall be ade- 
quately protected by individual protection or dust- 
tight cabinets, against fouling by dust or by other 
material which may affect their normal operation. 


. Moving parts shall have sufficient play at bearing 


surfaces to prevent binding. 


. Provision shall be made to prevent adjusting screws 


and similar adjustable parts from loosening under 
the conditions of actual use. 


. Manually operated parts shall have sufficient 


strength to withstand the stresses to which they will 
be subjected in operation. 


. An electromagnetic device shall ensure reliable and 


positive electrical and mechanical performance 
under all conditions of normal operation. 


(p) Switches. 


iP 


A switch provided as part of a unit shall have a cur- 
rent and voltage rating not less than that of the cir- 
cuit which it controls when the device is operated 
under any condition of normal service. 


. If a reset switch is provided, it shall be of a self- 


restoring type. 


(q) Over-current protection. Fuseholders, fuses and cir- 


cuit breakers provided on a detector unit shall be rated for the 
application. 


(r) Printed wiring boards. Printed wiring boards shall be 


acceptable for the application. The securing of components to 
the board shall be made in a reliable manner and the spacings 
between circuits shall comply with the spacings require- 
ments. The board shall be reliably mounted so that deflection 
of the board during servicing shall not result in damage to the 
board or in a fire or shock hazard. (See SFM 12-72-1.) 


(s) Service and maintenance protection. 


1. 


An uninsulated live part and hazardous moving parts 
within the enclosure shall be located, guarded or 
enclosed so as to minimize the likelihood of acci- 
dental contact by persons performing service func- 
tions which may have to be performed with the 
equipment energized. 


2. Manual-switching devices may be located or ori- 


ented with respect to uninsulated live parts or haz- 
ardous moving parts so that manipulation of the 
mechanism can be accomplished in the normal 
direction of access if uninsulated live parts or haz- 
ardous moving parts are not located in front (in the 
direction of access) of the mechanism and are not 
located within 6 inches (152 mm) on any side or 
behind the mechanism, unless guarded. 
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3. In determining compliance with Item 2, only uninsu- 


lated live parts in high-voltage circuits are to be con- 
sidered. 


. An electrical control component which may require 


examination, adjustment, servicing or maintenance 
while energized (excluding voltage measurements 
except for jacks or terminals specifically intended 
for that purpose) shall be located and mounted with 
respect to other components and with respect to 
grounded metal parts so that it is accessible for elec- 
trical service functions without subjecting persons to 
the likelihood of shock hazard from adjacent uninsu- 
lated live parts or to accident hazard from adjacent 
hazardous moving parts. 


. Other arrangements of location of components and/ 


or guarding are also acceptable where electrical 
components are accessible for service as indicated 
by Item 4. 


. The following are not considered to be uninsulated 


live parts: (1) coils of controllers, relays and sole- 
noids, and transformer windings, if the coils and 
windings are provided with suitable insulating over- 
wraps, (2) enclosed motor windings, (3) terminals 
and (4) splices with suitable insulation and insulated 
wire. 


(t) Spacings. 


1. A detector shall provide reliably maintained spac- 


ings between uninsulated live parts and dead metal 
parts and between uninsulated live parts of opposite 
polarity. The spacings shall be not less than those 
indicated in Table 12-72-3E. 


. The spacing between an uninsulated live part and a 


wall or cover of a metal enclosure, a fitting for con- 
duit or metal-clad cable, and any dead-metal part 
shall be not less than that indicated in Table 12-72- 
3h. 


. The through air and over surface spacings at an indi- 


vidual component part are to be judged on the basis 
of the volt-amperes used and controlled by the indi- 
vidual component. However, the spacing from one 
component to another, and from any component to 
the enclosure or to other uninsulated dead metal 
parts excluding the component mounting surface, 
shall be judged on the basis of the maximum voltage 
and total volt-ampere rating of all components in the 
enclosure. 


. The spacing requirements in Table 12-72-3E do not 


apply to the inherent spacings inside motors, except 
at wiring terminals, or to the inherent spacings of a 
component which is provided as part of the detector. 
Such spacings are judged on the basis of the require- 
ments for the component. The electrical clearance 
resulting from the assembly of a component into the 
complete device, including clearances to dead metal 
or enclosures, shall be those indicated in Table 12- 
72-3E. 
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5. The “to walls of enclosure” spacings are not to be 


applied to an individual enclosure of a component 
part within an outer enclosure. 


. An insulating liner or barrier of vulcanized fiber, 


varnished cloth, mica, phenolic composition or simi- 
lar material employed where spacings would other- 
wise be insufficient, shall be not less than 0.028 inch 
(0.7 mm) in thickness, except that a liner or barrier 
not less than 0.013 inch (0.3 mm) in thickness may 
be used in conjunction with an air spacing of not less 
than one-half of the through air spacing required. 
The liner shall be located so that it will not be 
affected adversely by arcing. 


. Insulating material having a thickness less than that 


specified in Item 6 may be used, if upon investiga- 
tion, it is found to be adequate for the particular 
application. 


. Enamel-insulated wire is considered to be a bare 


current-carrying part in determining compliance of a 
device with the spacing requirements, but enamel is 
acceptable as turn-to-turn insulation in coils. 


PERFORMANCE 


Sec. 12-72-303. 
(a) General. 
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1. Unless otherwise specified, detectors representative 


of production are to be used for each of the follow- 
ing tests. 


. The devices employed for testing are to be those 


specified by the wiring diagram of the detector, 
except that substitute devices may be used if they 
produce functions and load conditions equivalent to 
those obtained with the devices intended to be used 
with the detector in service. 


. Data on detector components, e.g., capacitors, resis- 


tors (other than carbon or wire wound), solid state 
devices, etc., shall be provided by the manufacturer 
for evaluation of the reliability of the components 
for the intended application. If a Mil-Spec. is refer- 
enced, a copy of the specification is to be provided 
for review. A failure rate of 0.5 failure per million 
hours for nonsupervised components would be 
acceptable. 


. The data required in the preceding paragraph shall 


include the following: 


A. Component fault analysis. Effect of failure, 
open and short, particularly of capacitors, on 
operation of a detector. 


B. A description of any component screening and 
burn-in test, if available. 


C. Amount of derating of components under normal 
standby and alarm conditions. A derating of 50 
percent or more is acceptable for all components 
except for electrolytic capacitors. See also Table 
12-72-3F. 


5. Unless specifically specified otherwise, the test volt- 


D. Component failure rate data at rated values 
and derated values. This may be in the form of a 
reference to a Mil-Spec. handbook or equivalent. 


E. Maximum ratings for components. 


F. Any other data, not included above, which will 
provide an equivalent reliability analysis. 


age for each test of a detector shall be as follows at 
rated frequency: 


. The following samples are used to perform the tests 


of this standard: 


A. At least 20 assembled detectors fully representa- 
tive of production units. 


B. One additional unassembled detector fully repre- 
sentative of production units. 


C. Five additional samples of detectors employing a 
radioactive source. These may be partial assem- 
blies illustrating the radioactive source installa- 
tion. 


D. Three control units and/or power supplies if the 
detectors are intended specifically to be 
employed with a specific unit or power supply. 


E. The monitoring instrument or reference to a com- 
monly available meter intended to monitor sensi- 
tivity of a detector. 


(b) Normal operation. 


1. A detector shall be capable of operating for all con- 


ditions of its intended performance at all sensitivity 
settings when employed in conjunction with any 
related power supply or control unit with which it is 
intended to be employed and indicating devices to 
form the system combination covered by the instal- 
lation wiring diagram and any supplementary infor- 
mation provided. , 


. The test voltage shall be in accordance with Section 


12-72-303 (a), Item 5, and the combustion products 
detector shall be in the normal circuit supervisory 
standby condition and prepared for normal signaling 
operation when it is connected to related devices and 
circuits. 


. The introduction of combustion products into the 


detector chamber such as produced by a smoldering 
cotton lamp wick, rope or equivalent, shall result in 
the operation of the detector in its intended manner. 
Section 12-72-303 (p), Item 2. 


(c) Power input and output. The input or output current 
of each circuit of a combustion products detector shall not 
exceed the marked rating by more than 10 percent when the 
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detector is operated under the conditions of normal use and 
with the detector connected to a source of supply in accor- 
dance with Section 12-72-303 (a), Item 5. 


(d) Electrical supervision. 
1. All nonreliable components such as electronic tube 


heaters, blower motors, capacitors, functional heat- 
ing elements, etc., the failure of which may result in 
an open or shorted condition shall be electrically 
supervised. See Sections 12-72-302 (e); 12-72-303 
(a), Item 3; 12-72-303 (e) and 12-72-303 (s). 


2. All electrical circuits formed by conductors extend- 


ing from the installation wiring connections for 
interconnecting to a power supply or system control 
units the failure of which may result in an open or 
ground fault shall be electrically supervised either at 
the detector or at the control unit to which a detector 
would be connected. See Section 12-72-302 (e). 


. The requirements of Sections 12-72-392 (d), Items 1 


and 2, do not apply to the following: 
A. Trouble indicating circuits. 


B. The circuits of a detector employed only for 
releasing device service if the fault results in the 
same operation of the unit as that obtained by 
detection of combustion products. 


C. A circuit for a supplementary signal annunciator, 
signal sounding appliance, motor controller or 
similar appliance provided that a break or a 
ground fault in no way affects the normal opera- 
tion of the unit except for omission of the supple- 
mentary feature. 


(e) Electrical supervision test. 
1. The electrical circuits formed by conductors extend- 


ing from the installation wiring connections of a 
detector for interconnection to a power supply 
source or system control unit initiating device circuit 
shall be electrically supervised so that the detector 
trouble signal or circuit is energized under any of the 
following fault conditions if the fault prevents nor- 
mal operation of the detector for fire alarm signals. 


A. Single open or single ground fault of the connect- 
ing field wiring. 

B. Failure of a nonreliable component. See Sections 
12-72-303 (d), Item 1; 12-72-303 (a), Item 3; and 
12-72-303 (s). 


. A motor included in a detector, such as a blower 


motor which is required to operate continuously 
during normal operation, shall be supervised to indi- 
cate stalling or burnout. 


. The heaters of all electronic tubes or other func- 


tional heating elements employed in a detector shall 
be electrically supervised to indicate an open circuit 
fault by an audible trouble signal if the fault pre- 
vents normal operation of the unit. 


1. Figure in parentheses denotes optical density per foot. 
2. A meter suitable for this purpose is Weston Instrument Model 622 in conjunction with a Model 594 RR Photronic Cell. 
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. Internal shorts between any two elements of an elec- 


tronic tube shall be indicated by either a trouble sig- 
nal or an alarm signal if such failure prevents normal 
operation of the unit. Such a failure shall not result 
in a fire hazard. 


. Interruption and restoration of any source of electri- 


cal power connected to a detector unit shall not 
cause an alarm signal. 


. The operation of any manual switching part of a 


detector unit to other than its normal position while 
the detector unit is in the normal standby condition 
shall be indicated by a trouble signal, if the off-nor- 
mal position of the switch interferes with normal 
operation of the detector unit. 


. To determine if a detector unit complies with the 


requirements for electrical supervision, see Section 
12-72-303 (d). The detector is to be tested with the 
representative system combination in its normal 
supervisory condition, and the type of fault to be 
detected is then to be introduced. Each fault shall be 
applied separately, the results noted and the fault 
removed, The system combination is then to be 
restored to its normal supervisory condition prior to 
establishing the next fault. 


(f) Sensitivity test. 
1. A combustion products detector shall operate within 


the limits specified below when subjected to a smol- 
dering smoke condition using the combustion prod- 
ucts and test equipment described in the following 
paragraphs. If the detector employs a variable sensi- 
tivity setting, test measurements are to be made at 
maximum, minimum and nominal settings. 
A. Visible Smoke Obscuration Limits— 

0.0 percent per foot maximum (0.013)! 

0.2 percent per foot minimum (0.001)’ 
B. Relative Combustion Products Measurement 

Limits— 

9.0 volts maximum 

1.0 volt minimum 


C. Monitoring Means— 


Within 25 percent of the operating limits of the 
detector rating. 


. Combustion products. A mercerized cotton lamp 


wick, nominally ’/, inch (22 mm) wide by '/, inch (3 
mm) in cross section and secured by an alligator type 
clip 3 inches (76 mm) below a removable cover 
assembly is to be employed as the source of combus- 
tion products. The wick end is to be cut square and 
smoldering initiated by momentarily placing the wick 
end over a horizontally mounted resistive heater ele- 
ment energized to a dull red color. Smoldering may 
be promoted by passing a slow current of air over the 
wick end. The smoldering end is to be cut away 
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approximately '/, inch (6 mm) above the charred sec- 
tion prior to conducting a succeeding trial. The smol- 
dering rate of the wick is to be such that the visible 
smoke obscuration increases at an approximate uni- 
form rate of 1.5 + 0.2 percent per foot (0.0329 0.001 
optical density per foot). 


(g) Test equipment and methods. 


1. The visible smoke obscuration (optical density) in 
the test compartment is to be measured by means of 
a direct current (DC) type microammeter having a 
maximum internal resistance of 100 ohms used with 
a barrier type selenium photovoltaic cell, enclosed in 
a hermetically sealed case. The meter and cell are 
used in conjunction with the light produced by a 
tungsten filament automotive type lamp rated 6 volts 
and energized from a regulated supply to provide a 
light beam of uniform flux density. The photoelec- 
tric cell and lamp are to be spaced 5 feet (1524 mm) 
apart. The following equations are to be used: 


A. At any distance, the percent obscuration per foot 
will be: 
O, = [1 -(T,/T.)'“] 100 
where: 
O 


u 


Percent obscuration per foot. 


Smoke density meter reading with smoke. 


s 


T, = Smoke density meter reading with clear air. 
d = Distance in feet (m x 3.33). 
B. The percent obscuration of light for the full 
length beam at any distance will be: 
O,={(1-(T,/T,)] 100 
where: 


O, = Percent obscuration at distance d. 
T. = Smoke density meter reading with smoke. 
T, = Smoke density meter reading with clean air. 


C. When the percent obscuration per foot is known, 
the percent obscuration for the full length of any 
longer beam can be determined by the following: 


O,={[1-[1-(O,/100)]*] 100 
where: 
O, = Percent obscuration at distance d. 
O,, = Percent obscuration per foot. 
d = Distance in feet (m x 3.33). 
D. At any distance, the total optical density will be: 
OD, = Logo, (T, /T,) 


where: 
OD, = Optical density. 
T. = Smoke density meter reading with clear air. 


1 Figure in parentheses denotes optical density per foot.: 


T, = Smoke density meter reading with smoke. 
E. At any distance, the optical density per foot will be: 
OD, = (Logo, (T/T, /d 
where: 


OD, = Optical density per foot. 


I 


c 


T, 
d 


= Smoke density meter reading with clear air. 
= Smoke density meter reading with smoke. 
= Distance in feet (m x 3.33). 


2. A meter’ calibrated in volts is to be used to measure 
the relative buildup of primarily invisible products 
of combustion. The meter, used with an ionization 
detecting monitoring head without an alarm indicat- 
ing circuit, has Americium 241 as the radioactive 
element. The monitoring head is to be located in the 
test chamber adjacent to the sample under test 


3. Test chamber. The following items refer to Figure 
12-72-3-1. 


A. Cabinet. Plywood, */, inch (19 mm) thick, except 
for '/,inch (6 mm) thick clear plastic front panel. 
Overall dimensions approximately 69'/, inches 
(1765 mm) long, 18 inches (457 mm) high, 11 
inches (279 mm) deep. A center divider forms 
two equal 8 inches (203 mm) high by 10 inches 
(254 mm) deep interior compartments. Inside of 
lower left side of plastic front panel, as well as all 
interior surfaces of the cabinet are to be painted 
flat black. Plastic front assembled with rubber 
gasket. 


B. Combustible. Cotton wick. See Section 12-72- 
303 (f), Item 2. Secured by alligator type clip to 
removable cap which covers a 3'/,-inch (82 mm) 
diameter hole in top of compartment. Cap mea- 
sures approximately 4 inches square (2580 mm’). 
Center of hole located approximately 16 inches 
(406 mm) from left end. 


C. Air dispersing medium. Three-fourths inch (19 
mm) nominal diameter solid glass beads to fill to 
capacity an expanded metal container, approxi- 
mately 4 inches (101 mm) wide, 8 inches (203 
mm) high, 10 inches (254 mm) deep. Any space 
between top surface of beads and compartment 
ceiling to be filled with foam plastic. Provides 
uniform flow of air and combustion products. 
Center of unit approximately 22 inches (559 mm) 
from right-hand side of compartment. 


D. Air circulating fan. Motor mounted on '/,-inch 
(6 mm) plastic support which fits into slots of 
compartment and fills completely the upper 
chamber. Employs 5 inch (100 cfm) diameter fan. 


E. Opening. Rectangular hole, approximately 6 by 
4 inches (152 mm by 101 mm), center of opening 
4 inches (101 mm) from end of cabinet. 


2 A meter suitable for this purpose is Weston Instrument Model 622 in conjunction with a Model 594 RR Photronic Cell. 
3 A meter suitable for this purpose is a Pyrotronics, Inc., Type CPM-2 with monitoring head. 
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F, Exhaust fan. Same as Item D. Mounted in end 
wall of compartment. 


G. Exhaust fan cover. Plastic, approximately 5°/, 
inches (146 mm) wide, 10 inches (254 mm) long, 
by */,, inch (4.7 mm) thick. Fitted in slots. 


H. Lamp. Low voltage automobile-type lamp. See 
Section 12-72-303 (g), Item ]. 


I. Monitoring head. Ionization detector mounted 
on back wall in test area. See Section 12-72-303 
(g), Item 2. Employed with Item M. 


J. Photovoltaic cell. See Section 12-72-303 (g), 
Item 1. Mounted on Item K. Has a linear response 
up to 800 microamperes at 200 footcandles. 


K. Air dispersing medium. Same as Item C, except 
3 inches (76 mm) wide. 


L. Opening. Rectangular, approximately 6 by 2 
inches (152 mm by 51 mm), center of opening 3 
inches (76 mm) from left end. Covered with per- 
forated metal having approximately 50 percent 
openings. 


M.Combustion products meter. See Section 12- 
72-303 (g), Item 2. Meter is to have a 0-10 volts 
scale. Employed with ionization head (Item I). 
Provides indication of relative build-up of com- 
bustion products in test chamber. 


N. Control equipment. Includes fan and switch 
controls, lamp voltage control and terminals for 
connection of microammeter. 


O. Obscuration equipment meter. See Section 12- 
72-303 (g), Item 1. Meter is to have 0-100 or 0- 
200 microamperes full scale. 


P. Access door for test sample. Plastic, approxi- 
mately 11'/, by 7'/, by '/, inch (292 mm by 190 
mm by 6 mm) thick. Secured by hinges and 
spring catch to front section. Center of door 
approximately 30 inches (762 mm) from right- 
hand side of cabinet. Fitted with rubber gasket to 
prevent air loss. 


. Test method. The test is to be conducted in an 
ambient temperature of 23 + 3°C (73.4 + S5°F) ata 
relative humidity between 30-50 percent and a baro- 
metric pressure of not less than 700 millimeters of 
mercury. A minimum of 12 samples of the detector, 
previously energized for at least 16 hours or as rec- 
ommended by the manufacturer from a source of 
supply in accordance with Section 12-72-303 (a), 
Item 5, are to be subjected to this test. The samples 
shall be momentarily disconnected from the source 
of supply, placed in the center of the lower section 
of the test chamber with the signaling contacts con- 
nected to an indicating circuit and re-energized from 
the specified source of supply. 


. With the air velocity in the test compartment main- 
tained at 30 to 35 feet per minute (fpm), as measured 
in the sample area, the wick is to be inserted into the 
upper chamber with the smoldering end facing 
downward. The air flow is to be parallel to the '/,- 
inch (3 mm) thick end of the wick and the wick end 
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is to be approximately 3 inches (76 mm) below the 
compartment roof. See Section 12-72-303 (r), Item 
2. Operation is to be continued until the detector is 
actuated in an alarm condition. Five test trials shall 
be conducted on each sample with at least a 5-min- 
ute interval between each trial. The following read- 
ings are to be recorded for each trial at the moment 
of actuation: (1) visible smoke obscuration, (2) com- 
bustion products meter reading, (3) elapsed time of 
test trial and (4) the monitoring means. If a detector 
has a variable sensitivity setting, five trials are to be 
made at the maximum, minimum and nominal sensi- 
tivity settings. 


. The detector shall be uniform in operation so that 


the average of the readings of the smoke density and 
combustion products meters of the mean three of 
five trials (highest and lowest not included) of one 
detector shall be within 50 percent of the mean aver- 
age of all detectors. If a detector has a variable sensi- 
tivity setting, the requirement applies to each setting 
tested. 


. There shall be no false alarms or effect on operation 


of a detector set at the maximum sensitivity setting 
when two representative samples are subjected to 
the following test conditions: 


A. Operation for three months in an ambient room 
temperature of approximately 25 + 3°C (77 + 
5°F) and relative humidity of 30-50 percent, hav- 
ing a relatively clean atmosphere with minimum 
air movement. 


B. Operation for three months in a relatively clean 
atmosphere in laminal air stream having a veloc- 
ity of 300 + 25 fpm. in an ambient room tempera- 
ture of approximately 25 + 3°C (77 + 5°F) and 
relative humidity of 30-50 percent. 


C. Ten cycles of humidity variation between 20 and 
90 + 5 percent at room temperature. 


D.Ten cycles of temperature variation between 
17.8°C and 66°C (0°F and 150°F), 


E. Ten cycles of rapid change of air velocity from 0 
to 300 + 25 fpm. 


F. Ten cycles of a 2-inch (51 mm) drop of air pres- 
sure starting from 29-31 + 0.5 inch (13 mm) of 
mercury. 


G. Fifty cycles of momentary interruption of the 
detector power supply at a rate of not more than 6 
cycles per minute. 


. Two detectors, employing a maximum sensitivity 


setting are to be mounted in a position of normal 
use, energized from a source of supply in accor- 
dance with Section 12-72-303 (a), Item 5, and sub- 
jected to each of the above test conditions. 


. For tests, C, D and F of Section 12-72-303 (g), Item 


5, the time of cycling from one extreme to the other 
shall be a maximum of | hour and a minimum of 5 
minutes. For test E the air velocity is to be turned on 
and off abruptly with a maximum of | hour between 
applications. For test F the time of change from one 
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pressure to the other is approximately one-half min- 
ute. The cycling is conducted at a rate not faster than 
once per 10 seconds. Each cycle is to start at one test 
condition, changing to the other extreme and return- 
ing to the original test condition. 


. The test samples subjected to tests A-G of Section 


12-72-303 (g), Item 5, are to be tested for sensitivity, 
see Sections 12-72-303 (f) following the completion 
of the test. The response of the detectors, when 
tested in accordance with the sensitivity test, shall 
not vary more than 50 percent from the value 
obtained prior to the test. 


(h) Deleted. 
(i) Fire test. 
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At least two of the four detectors subjected to each 
of the following combustible tests shall operate for 
alarm when installed on 30-foot (9144 mm) spac- 
ings and exposed to the following four types of con- 
trolled test fires. The maximum response time shall 
be 2 minutes for tests A, B and C, and 4 minutes for 
test D. 


A. Paper. Combustible is to be '/, pound of shred- 
ded newsprint type paper, strips to be '/, to */, 
inch (6 mm to 9 mm) wide, 6 to 24 inches (152 
mm to 609 mm) long placed in a receptacle 
formed of '/,-inch (6 mm) mesh hardware cloth. 
The receptacle is to be approximately 12 inches 
(305 mm) in diameter by 24 inches (609 mm) 
high with a hardware cloth bottom 6 inches (152 
mm) above the base. The combustible is to be 
ignited at the bottom center. Paper is to be dried 
prior to test. 


B. Polystyrene. Combustible is to be 2 ounces of 
typical foam polystyrene type packing material, 
with no flame inhibitor, each piece '/, to */, inch 
(6 mm to 9 mm) diameter, 3 to 10 inches (76 mm 
to 254 mm) long placed in the same type of 
receptacle as used for test A. Alternate shape of 
combustible is cylindrical, Wy inch (19 mm) diam- 
eter by '/, inch (13 mm) high having a */,-inch (9 
mm) diameter hole. The combustible is to be 
ignited at the bottom center. 


C. Gasoline. Combustible is to be 200 cubic centi- 
meters (cc) of regular leaded gasoline placed in a 
9-inch (228 mm) diameter steel pan container RS 
inches (38 mm) deep. 


D. Wood brand (Class A). Combustible is to be 
three layers of kiln dried fir strips, each strip */, 
inch (19 mm) in cross section, 12 inches (305 
mm) long with 12 strips in each layer. Strips are 
to be nailed or stapled together with adjacent lay- 
ers at right angles to each other. Overall dimen- 
sions of wood brand is approximately 12 by 12 
by 2'/, inches (305 mm by 305 mm by 57 mm) 
high. The brand is to be ignited by burning 100 cc 
of denatured alcohol consisting of 190 proof (95 
percent) ethanol to which 5 percent methanol is 
added as a denaturant. The alcohol is placed in 
the same type of container as used for test C. 


. Sensitivity monitoring 


2. The fire tests are to be conducted in a room having a 


smooth ceiling with no physical obstructions 
between the fire source and detectors and with mini- 
mum air movement. The room is to be provided with 
means for the removal of combustion products, such 
as vents or exhaust fans. Heaters are to be provided 
for maintaining the room temperature ambient, if 
necessary. The heaters are to be shut off during a test 
trial. The room shall be of sufficient cross-sectional 
area so that the detectors can be located in accor- 
dance with the spacing layout illustrated by Figure 
12-72-3-2 and any reflection of combustion prod- 
ucts is prevented from returning to the detectors 
from adjacent walls during the course of the test. 
The room height shall be such that the vertical dis- 
tance from the base of the combustible to the ceiling 
is approximately 12 feet (3657 mm). 


. The tests are to be conducted in an ambient tempera- 


ture between 15.6°C and 26.7°C (60°F and 80°F) 
and a relative humidity of 50 + 20 percent. The test 
samples are to be energized from a source of supply 
in accordance with Section 12-72-303 (a), Item 5. 


. Four samples, each adjusted to their minimum sensi- 


tivity setting, are to be installed on the ceiling at a 
30-foot (9144 mm) spacing schedule with relation to 
the test fire [21.2-foot (6462 mm) linear distance 
measured along the ceiling to a point directly over 
the center of the test fire]. See Figure 12-72-3-2. The 
time starts at the moment of ignition. At least two 
trials shall be conducted for each combustible. Each 
detector shall respond at least once to each of the 
four combustibles employed. 


instruments are to be 
employed to determine that the test room area is free 
of products of combustion prior to conducting a test. 


(j) Temperature test. 
1. The materials or components employed in a detector 


shall not be affected adversely by the temperatures 
attained under any condition of normal operation. 


. A material or component will be considered as being 


adversely affected if it is subject to a temperature 
rise greater than that indicated in Table 12-72-3F. 


. The classes of material used for electrical insulation 


referred to in Items 8 and 9 of Table 12-72-3F 
include the following: 


Class A — Impregnated cotton, paper and similar 
(Class 105) organic materials when impregnated, 
and enamel as applied to coil windings. 


Class B — Inorganic materials, such as mica and 
(Class 130) impregnated asbestos. 


. All values for temperature rises apply to equipment 


intended for use in ambient temperatures normally 
prevailing which usually are not higher than 25°C 
(77°F). If equipment is intended specifically for use 
with a prevailing ambient temperature constantly 
more than 25°C (77°F), the test of the equipment is 
made at the higher ambient temperature, and the 
allowable temperature rises specified in the table are 
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where: 


T 
t 
R 


to be reduced by the amount of the difference 
between that higher ambient temperature and 25°C 
(272P): 


. Temperature measurements on equipment intended 


for recessed mounting shall be made with the unit 
installed in an enclosure of nominal */,-inch (19 mm) 
wood having clearances of 2 inches (51 mm) on the 
top, sides and rear, and the front extended to be flush 
with the detector cover. 


. A temperature is considered to be constant when 


three successive readings, taken at not less than 5 
minute intervals, indicate no change. 


. Temperatures are to be measured by means of ther- 


mocouples consisting of wires not larger than No. 24 
AWG. The preferred method of measuring the tem- 
perature of a coil is the thermocouple method, but a 
temperature measurement by either the thermocou- 
ple or resistance method is acceptable, except that 


the thermocouple method is not to be employed for a ~ 


temperature measurement at any point where sup- 
plementary thermal insulation is employed. 


. If thermocouples are used in the determination of 


temperatures, it is standard practice to employ ther- 
mocouples consisting of No. 24-30 AWG iron and 
constantan wires and a potentiometer type indicating 
instrument. Such equipment will be used whenever 
referee temperature measurements by thermocou- 
ples are necessary. 


. The thermocouple wire is to conform with the 


requirements for “special” thermocouples as listed 
in the Table of Limits of Error of Thermocouples in 
ANSI C96,1-1964 (R1969). 


The temperature of a copper coil winding is deter- 
mined by the resistance method by comparing the 
resistance of the winding at the temperature to be 
determined with the resistance at a known tempera- 
ture by means of the equation: 


TE (R/r) (234.5 + t) — 234.5 


is the temperature to be determined in degrees C. 


is the known temperature in degrees C. 


is the resistance in ohms at the temperature to be 
determined. 


is the resistance in ohms at the known temperature. 


Lily 


12. 


As it is generally necessary to de-energize the wind- 
ing before measuring R, the value of R at shutdown 
may be determined by taking several resistance 
measurements at short intervals, beginning as 
quickly as possible after the instant of shutdown. A 
curve of the resistance values and the time may be 
plotted and extrapolated to give the value of R at 
shutdown. 


To determine compliance with this test, a detector is 
to be connected to a source of supply in accordance 
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with Section 12-72-303 (a), Item 5, and operated 
under the following conditions: 


A. Normal standby—(16 hours) constant tempera- 
tures. 


B. Alarm—(1 hour). 
C. Alarm— (7 hours) abnormal test. 


For test condition C the temperature limits may be 
exceeded but there shall be no manifestation of a fire 
hazard or approaching failure and the detector shall 
operate in a normal manner following the test. 


The detector is to be subjected to the Dielectric 
Withstand Test following the above test. 


(k) Over-and-under voltage operation. 
if 


A detector shall withstand the continuous applica- 
tion of 110 percent of the test voltage specified by 
Section 12-72-303 (a), Item 5, in the normal standby 
condition at maximum and minimum sensitivity set- 
tings without being affected adversely and shall 
operate successfully for normal signaling perfor- 
mance at the specified increased voltage. Sensitivity 
measurements at the increased voltage shall be 
within 50 percent from the readings measured at 
rated voltage. 


. For operation at the higher voltage four new detec- 


tors are to be subjected to the specified increased 
voltage in the normal standby condition for at least 
16 hours and then tested for normal signaling opera- 
tion and sensitivity. 


. A detector shall operate for its normal signaling per- 


formance while energized from a supply of 85 per- 
cent of the test voltage specified by Section 12-72- 
303 (a), Item 5, for both maximum and minimum 
sensitivity settings. Sensitivity measurements at the 
reduced voltage shall be at 50 percent of the read- 
ings measured at rated voltage. 


. For operation at the reduced voltage four new detec- 


tors are to be energized from a source of supply in 
accordance with Section 12-72-303 (a), Item 5, fol- 
lowing which the voltage is to be reduced to 85 per- 
cent of nameplate rating and then tested for normal 
signaling operation and sensitivity. 


(1) Variable ambient temperature. 
he 


A detector shall be capable of operating in a normal 
manner when tested in an ambient temperature of 
0°C and 49°C (32°F and 120°F), at a relative humid- 
ity between 30-50 percent. 


. Two detectors are to be maintained at each ambient 


temperature for a sufficient length of time to ensure 
that thermal equilibrium has been reached, The units 
are then to be tested for sensitivity while connected 
to a source of supply in accordance with Section 12- 
72-303 (a), Item 5. 


. Sensitivity measurements shall be recorded before 


and during exposure to each ambient temperature in 
accordance with the sensitivity test, 
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4. Each unit shall operate normally in each ambient. 


The sensitivity readings measured with the units in 
each ambient temperature shall be within 50 percent 
of the value recorded in the normal ambient condi- 
tion. 


(m) Overload. 


1. A detector shall be capable of operating in a normal 


manner after being subjected to 50 cycles of alarm 
signal operation at a rate of not more than 6 cycles 
per minute with the supply circuit to the detector at 
115 percent of rated nameplate voltage. Each cycle 
shall consist of starting with the detector energized 
in the normal standby condition, initiation of an 
alarm by smoke or electrical means, and restoration 
of the detector to normal standby condition. 


. Rated test loads are to be connected to those output 
circuits of the detector which are energized from the 
detector power supply, such as remote indicators, 
relays, etc. The test loads shall be those devices, or 
the equivalent, normally intended for connection. If 
an equivalent load is employed for a device consist- 
ing of an inductive load, a power factor of 60 per- 
cent is to be employed. The rated loads are 
established initially with the detector connected to a 
source of supply in accordance with Section 12-72- 
303 (a), Item 5, following which the voltage is 
increased to 115 percent of rating. 


3. For direct current signaling circuits an equivalent 


inductive test load is to have the required direct cur- 
rent resistance for the test current and the inductance 
(calibrated) to obtain a power factor of 60 percent 
when connected to a 60 Hertz (Hz) alternating cur- 
rent potential equal to the rated direct current test 
voltage. When the inductive load has both the 
required direct current resistance and the required 
inductance, the current measured with the load con- 
nected to an alternating current circuit will be equal 
to 0.6 times the current measured with the load con- 
nected to a direct current circuit when the voltage of 
each circuit is the same. 


. Separately energized circuits of a detector such as 
dry contacts shall be capable of operating in a nor- 
mal manner after being subjected for 50 cycles of 
signal operation at a rate of not more than 6 cycles 
per minute while connected to a source of supply in 
accordance with Section 12-72-303 (a), Item 5, with 
150 percent rated loads at 60 percent power factor 
applied to output circuits which do not receive 
energy from the detector. There shall be no electrical 
or mechanical failure of the switching circuit. 


. The test loads shall be set at 150 percent of rated 
current while connected to a separate power source 
of supply in accordance with Section 12-72-303 (a), 
Item 5. 


(n) Endurance. 


1. A detector shall be capable of operating in a normal 


manner after being subjected to 6,000 cycles of 


alarm signal operation at a rate of not more than 10 
cycles per minute with the detector connected to a 
source of supply in accordance with Section 12-72- 
303 (a), Item 5, and with related devices or equiva- 
lent loads connected to the output circuits. There 
shall be no electrical or mechanical failure or evi- 
dence of failure of the detector components. The 
same detector shall be tested that had been subjected 
previously to the overload test. 


. Separately energized circuits of a detector shall be 


capable of performing acceptably when operated for 
6,000 cycles at a rate of not more than 10 cycles per 
minute. When an electrical load is involved, the con- 
tacts of the device shall be caused to make and break 
the normal current at the voltage specified by Sec- 
tion 12-72-303 (a), Item 5. The load shall represent 
that which the device is intended to control. The 
endurance tests of the separately energized circuits 
may be conducted in conjunction with the endurance 
test of the detector. There shall be no electrical or 
mechanical failure of the detector nor undue pitting, 
burning or welding of any relay contacts. 


(o) Dielectric tests. 


1. A detector shall be capable of withstanding, without 


breakdown for a period of | minute, the application 
of a 60 Hz alternating potential between high-volt- 
age, live parts and dead-metal parts, and between 
live parts of high- and low-voltage circuits, except 
as noted in Item 2. The test potential shall be: 


A. 1,000 volts RMS plus twice rated voltage for 
high-voltage circuits. 


. A detector employing a low-voltage circuit shall be 


capable of withstanding, for 1 minute without break- 
down, a 60 Hz alternating potential of 500 volts 
RMS applied between low-voltage live parts and 
dead-metal parts. 


. Any reference grounds shall be disconnected prior 


to the test applications. 


. A transformer, the output voltage of which is essen- 


tially sinusoidal, can be varied and can maintain the 
specified high potential voltage at the equipment 
during the duration of the test and is to be used to 
determine compliance with the foregoing. The 
applied potential is to be increased gradually from 
zero until the required test value is reached and is to 
be held at that value for 1 minute. 


(p) Abnormal operation. 


1. A detector shall be capable of operating continu- 


ously under abnormal conditions without resulting 
in a fire hazard. 


. To determine if a detector complies with the require- 


ment of Item 1, it is to be operated under the most 
severe abnormal conditions liable to be encountered 
in service while connected to a source of supply in 
accordance with Section 12-72-303 (a), Item 5. 
Emission of flame or molten metal, or any other 
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4, Two detectors are to be energized in the normal 


manifestation of a fire hazard, is considered to be a 
failure. 


. In determining if a detector complies with the 
requirement with respect to circuit-fault conditions, 
the fault condition is to be maintained continuously 
until constant temperatures are attained, or until 
burnout occurs, if the fault does not result in the 
operation of an overload protective device. Shorting 
of electrolytic capacitors would represent a typical 
fault. 


(q) Transient tests. 


1. Two detectors shall be capable of operating in a nor- 


mal manner after being subjected to 500 externally 
induced and 500 internally induced transients while 
energized from a source of supply in accordance 
with Section 12-72-303 (a), Item 5, and connected to 
the devices normally used with the unit. 


. The primary of a 120/240 volt, 60 Hz, 2 kilovolt- 
amperes (kVA) isolating power transformer, with 
the secondary open circuited, is to be connected to 
the same branch circuit as the detector. The input to 
the transformer is to be de-energized for approxi- 
mately 1 second by an automatic switching device at 
a rate of not more than 6 cycles per minute for 500 
cycles. During the test the detector is to be operated 
for normal signaling performance to determine 
whether transients, generated by the random col- 
lapse of the magnetic field of the transformer, 
resulted in a component failure or other adverse 
effect. 


. The electrical characteristics of the testing trans- 
former are as follows: 


bc 
RESISTANCE 


(R) OHMS 


standby condition while connected to a source of 
supply in accordance with Section 12-72-303 (a), 
Item 5, which is to be interrupted for approximately 
1 second at a rate of not more than 6 cycles per min- 
ute for a total of 500 cycles. Following the test the 
detector is operated for normal signaling perfor- 
mance. 


(r) Humidity test. 


1. Two detectors shall be capable of operating in a nor- 
mal manner while energized from a source of supply 
in accordance with Section 12-72-303 (a), Item 5, 
after having been exposed for 24 hours to moist air 
having a relative humidity of 85 + 5 percent at a 
temperature of 30 + 2°C (86 + 3°F). The sensitivity 
shall be determined with the detector connected to a 
source of supply in accordance with Section 12-72- 
303 (a), Item 5. 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


PROTECTIVE SIGNALING SYSTEMS 


2. Sensitivity measurements shall be recorded before 


and during exposure to the humidity condition in 
accordance with the sensitivity test. 


. The sensitivity values measured with the unit in the 


humid atmosphere shall be within 50 percent of the 
value recorded in the normal ambient condition. 


(s) Component failure. 


1. Failure of electronic components of questionable 


reliability such as opening or shorting of electrolytic 
capacitors shall either have no adverse effect on nor- 
mal operation or may be indicated by a trouble or an 
alarm signal. 


. If failure of a questionable component cannot be 


indicated by a trouble or alarm signal, a reliable 
component shall be employed. The reliability may 
be based on derating or on reliability data recorded 
for the particular component. See Section 12-72-303 


(a). 


(t) Dust test. 
1. The sensitivity of a detector shall either not be 


affected adversely by an accumulation of dust or 
may result in a false alarm. 


. To determine compliance with Item 1 two samples 


in their normal mounting position, are to be placed, 
de-energized, in an air tight chamber having an 
internal volume of at least 3 cubic feet. 


. Approximately 2 ounces of cement dust, capable of 


passing through a 200 mesh screen, is to be circu- 
lated for 15 minutes by compressed air or a blower 
under controlled velocity conditions not exceeding 
50 rpm so as to completely envelop the sample in 
the chamber. 


. Following the exposure to dust the detector is to be 


removed carefully, mounted in its intended position, 
energized from a source of supply in accordance 
with Section 12-72-303 (a), Item 5, and tested for 
sensitivity unless a false alarm is obtained. Sensitiv- 
ity measurements after subjection to the dust test 
may be greater than 50 percent toward the more sen- 
sitive region but shall not be more than 50 percent 
toward the insensitive region. 


(u) Static discharge test. 
1. The components of a detector shall be shielded so 


that its operation is not affected adversely, or a false 
alarm obtained, when subjected to static electric dis- 
charges. Operation of the trouble circuit during this 
test is not considered a failure. 


. Each of two detectors is to be mounted in its 


intended mounting position and connected to a 
source of supply in accordance with Section 12-72- 
303 (a), Item 5. A 250 picofarad low leakage capaci- 
tor rated 10,000 volts direct current, is to be con- 
nected to two high-voltage insulated leads, 3 feet 
(914 mm) long, stripped 1 inch (25 mm) at each end. 
The end of each lead is to be attached to a metal test 
probe mounted on a plastic insulating rod to permit 
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manipulation and isolation from shock hazard. The 
test probes shall be metallic rods with a spherical 
end of '/,-inch (6 mm) radius. The capacitors are to 
be charged by touching the ends of the test leads to a 
source of 10,000 volts direct current for at least 2 
seconds for each discharge. 


. Ten discharges with at least a 5 minute interval 


between discharges are to be applied to different 
points on the exposed surface of the detector, 
recharging the capacitors for each discharge. Five 
discharges are to be made with one probe connected 
to earth ground and the other probed on the detector 
surface followed by five discharges with the polarity 
reversed. 


. Following the discharges, if a trouble or an alarm 


signal is not obtained, the detector is to be tested for 
sensitivity. Sensitivity measurements shall be within 
25 percent of the average of the readings measured 
prior to the test. 


(v) Vibration test. 


1. A detector shall be capable of withstanding vibra- 


tion without breakage or damage to parts. Following 
the vibration the detector shall be capable of operat- 
ing in a normal manner. 


. To determine compliance with Item 1, sensitivity 


measurements following the vibration shall be con- 
ducted in accordance with the sensitivity test and 
shall be within 50 percent of the value recorded in 
the normal ambient condition. 


. Two samples, one at the maximum and one at the 


minimum sensitivity setting, are to be secured in 
their intended mounting position on a mounting 
board and the board, in turn, securely fastened to a 
variable speed vibration machine having an ampli- 
tude of 0.01 inch (0.2 mm). The frequency of vibra- 
tion is to be varied from 10 to 35 cycles per second 
in increments of five cycles per second until a reso- 
nant frequency is obtained. The samples are then to 
be vibrated at the maximum resonant frequency for 
a period of one-fourth hour. If no resonant frequency 
is obtained, the samples are to be vibrated at 35 
cycles per second for a period of 4 hours. 


. For these tests, amplitude is defined as the maxi- 


mum displacement of sinusoidal motion from a 
position of rest or one-half of the total table dis- 
placement. Resonance is defined as the maximum 
magnification of the applied vibration. 


(w) Jarring test. 
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1. A detector shall be capable of withstanding jarring 


resulting from impact and vibration such as might be 
experienced in service, without affecting adversely 
its subsequent normal operation. A trouble signal 
resulting from the jarring may be permitted if the 
normal operation is not affected. 


. The detector and associated equipment, if any, are to 


be mounted in a position of intended use to the cen- 
ter of a 6 by 4 foot (1829 mm by 1219 mm) nominal 


*/,-inch (19 mm) thick plywood board which is 
secured in place at four corners. A 3-foot (914 mm) 
board impact is to be applied to the center of the 
reverse side of this board by means of a 1.18 pound, 
2 inch (51 mm) diameter steel sphere either (1) 
swung through a pendulum arc from a sufficient 
height, (h) of 2.54 feet (774 mm) or (2) dropped 
from a sufficient height (h) of 2.54 feet to apply 3 
foot-pounds of energy depending upon the mounting 
of the equipment. See Figure 12-72-3-3. 


. Compliance with Item 1 is to be determined by sup- 


porting the detector in its intended mounting posi- 
tion and conducting the jarring while the unit is in 
the normal standby condition and connected to a 
rated source of supply in accordance with Section 
12-72-303 (a), Item 5. Following the jarring the 
unit(s) shall be tested for sensitivity. Sensitivity 
measurements following the jarring shall be within 
25 percent of the average of the readings measured 
prior to the test. 


(x) Corrosion test. 


1. A detector shall be capable of operating in a normal 


manner after being subjected to the corrosive atmo- 
sphere tests described in the following paragraphs. 


. Two samples, one at maximum and one at minimum 


sensitivity setting, are to be exposed to an atmo- 
sphere containing approximately 1 percent hydrogen 
sulphide by volume in air saturated with water vapor 
at room temperature for 10 days. The units are not 
energized during the exposure. 


. Two samples, one at maximum and one at minimum 


sensitivity settings are to be exposed to an atmo- 
sphere containing approximately 1 percent carbon 
dioxide and 0.5 percent sulfur dioxide by volume in 
air saturated with water vapor at room temperature 
for 10 days. 


. The detectors are to be tested for sensitivity prior to 


exposure to the corrosive atmospheres. Twenty-four 
hours or more after the required exposure the detec- 
tors are to be again tested for sensitivity. Sensitivity 
measurements following the exposure to the corro- 
sive atmospheres shall be within 50 percent of the 
value recorded in the sensitivity test, except as indi- 
cated in Item 5. 


. The sensitivity following exposure to the corrosion 


atmospheres described in Item 3 may exceed 50 per- 
cent from the value measured prior to the corrosion 
exposure if the same units, set at their minimum sen- 
sitivity, are subjected to and comply with the fire 
test requirements described in Section 12-72-303 (i), 
Items 1-5. 


(y) Radioactive element measurement test. 


1. The total activity of the radioactive source(s) of a 


detector shall not exceed the maximum content 
specified in the marking on the detector by more 
than 10 percent. 
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2. The measurement shall be made on at least five sam- 
ples of the detector in the as-received condition 
using appropriate instrumentation and techniques. 


(z) Paint loading test. 


1. A detector shall operate in a normal manner and 
shall comply with the requirements of the sensitivity 
test after painting, if the detector assembly, screens, 
openings, etc., are likely to be clogged by painting. 
If a detector is marked prominently so it will be visi- 
ble after the unit is installed which prohibits paint- 
ing, then this test need not be conducted. See 
Section 12-72-303 (a) and (b). 


2. The exterior surfaces of two samples, including 
screened openings, etc., are to be coated with a lead- 
oil base paint which is spread at approximately two 
times the paint manufacturer’s recommended 
spreading rate. The paint is to be allowed to dry, for 
5 days at room temperature. Following this, the sam- 
ples are to be given a second identical application of 
paint and again permitted to dry for 5 days. The 
detectors are to be tested for sensitivity, one at max- 
imum and one at minimum sensitivity setting before 
and after the specified paint loading. Sensitivity 
measurements following the paint loading shall be 
within 25 percent of the average of the readings 
measured prior to the paint loading. 


‘TESTS ON THERMOPLASTIC MATERIALS 
Sec. 12-72-304. 


(a) General. Thermoplastic materials included for the sole 
support of current carrying parts or as an enclosure of an 
appliance shall be subjected to the tests included in Sections 
12-72-304(b) - (i) inclusive. Where possible, the complete 
appliance shall be used. 


(b) Temperature test. 


1. There shall be no excessive warping or exposure of 
high-voltage uninsulated current carrying parts so as 
to impair operation when representative samples of 
a plastic material are aged for 7 hours in an air circu- 
lating oven maintained at 90°C (194°F),. 


2. At least three representative samples shall be placed 
in the oven. At the end of the 7 hours, the samples 
shall be removed, permitted to cool and then exam- 
ined for adverse distortion. 


(c) Flame test. A plastic material employed as part of an 
appliance for the sole support of current carrying parts or as 
an enclosure shall not continue to burn for more than | min- 
ute after the fifth S-second application of a test flame, with an 
interval of 5 seconds between applications of the flame. 
There shall be do dripping of particles, complete consump- 
tion of the sample during the test and the material shall not be 
destroyed in the area of the test flame to such an extent that 
the integrity of the enclosure is affected. Three samples of the 
material or three test specimens consisting of a part or section 
of the polymeric enclosure shall be subjected to this test. 
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Consideration may be given to leaving in place components 
and other parts which may influence the performance. 


(d) Two of the three test samples shall show acceptable 
performance. If one sample fails, the test shall be repeated on 
a new sample with the flame applied under the same condi- 
tions as for the failing sample. If the new specimen fails to 
comply with the requirements, the material is not acceptable. 
The following test equipment is employed. 


1. Test chamber. The test chamber consists of a sheet- 
metal cell 2 feet by 1 foot by 1 foot (609 mm by 305 
mm by 305 mm), open at the top and on one long 
side. The chamber shall be located so that an ample 
supply of air is provided, but the sample is not sub- 
jected to drafts. The chamber may be placed in a 
hood, provided that the fan is turned off during the 
test and is allowed to run only between tests to 
remove fumes. 


2. A ring stand with a suitable clamp is used for sup- 
porting the specimens. 


3. Burner and mounting block. The test flame is to 
be obtained by means of a Tirrill Burner having a 
nominal bore of */, inch (9 mm). The tube length 
above the primary air inlets is to be approximately 4 
inches (101 mm). The burner is to be adjusted so 
that, while the burner is in a vertical position, the 
overall height of the flame is 5 inches (127 mm) and 
the height of the inner blue cone is 1'/, inches (38 
mm). A mounting block is to be provided so that the 
burner may be positioned at an angle of 20 degrees 
from the vertical. 


4, A stopwatch or clock. 
5. Circulating-air oven. 


(e) Conditioning and mounting. The test samples are to 
be conditioned by placing them in a circulating-air oven 
maintained at a uniform temperature not less than 10°C 
higher than the maximum temperature of the material mea- 
sured under normal operating conditions but not less than 
70°C in any case. The samples are to remain in the oven for 7 
days. Prior to test the samples are to be returned to room tem- 
perature. The test sample is to be mounted as intended in ser- 
vice in the test chamber. The test flame is to be applied at an 
angle of 20 degrees from the vertical to any portion of the 
interior of the enclosure judged as liable to be ignited by 
proximity to live or arcing parts, coils, wiring, etc. The test 
flame shall be applied to a different location on each of the 
three samples tested. The test flame is to be applied for 5 sec- 
onds and removed for 5 seconds. The operation is to be 
repeated until the specimen has been subjected to a total of 
five applications of the test flame. 


(f) Impact test. An appliance employing a thermoplastic 
enclosure shall withstand three 5 foot-pound impacts without 
exposure of live parts, impairment of the operation of the 
appliance or result in a shock hazard. 


Each of two units is to be mounted securely in a position 
of normal use on a surface representative of a typical installa- 
tion. Three 5 foot-pound impacts are to be applied to each 
sample, each trial on a different section of the enclosure, by 
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means of a 1.18 pound, 2-inch (51 mm) diameter steel sphere 
swung through a pendulum are from a sufficient height to 
apply 5 foot-pounds of energy. 


Following the impacts, the unit is to be examined for dam- 
age and checked for normal operation by being energized 
from a source of rated voltage and frequency. Cracking of the 
enclosure is acceptable if it does not impair normal operation, 
but is not acceptable if a dust or moisture tight enclosure is 
required. 


(g) Infrared analysis of plastics. The basic composition 
of a plastic material employed for the sole support of current 
carrying parts or an enclosure is to be by infrared analysis. 


(h) Sample preparation. The general technique for pre- 
paring plastics for infrared analysis is to dissolve the sample 
in a suitable boiling hot solvent. The resulting solution is then 
to be placed on a sodium chloride plate from which the sol- 
vent is evaporated by gentle heating, thereby leaving a rea- 
sonably uniform thin film of the plastic on the sodium 
chloride plate. The salt plate is then mounted in a spectrome- 
ter and the infrared spectrum of the plastic is recorded. 


A suitable solvent is one which will dissolve the plastic 
without reacting with it and which can be readily evaporated 
on gentle heating. 


Examples of solvents suitable for certain polymer types are: 


acetone—for polymers of high oxygen content, e.g., 
polyesters and phenolic resins. 


o-dichlorobenzene—for simple vinyl type polymers 
e.g., polyvinylchlorides. 


n,n-dimethylformamide—for polymers of nitrogen 
content, e.g., polyamides. 


Some high molecular weight or highly cross-linked poly- 
mers which are insoluble in all volatile solvents are to be pre- 
pared by the pressed halide-disk technique. A few milligrams 
of the plastic are to be removed from the surface of a sample 
by a fine file. These filings are to be ground in a mechanical 
vibrating ball mill for three to 5 minutes. Care must be taken 
to reduce the particle size to a size (approximately 2 microm- 
eters) smaller than that of the shortest wave length to be 
scanned so as to minimize scattering effects. The appropri- 
ately ground sample is to be intimately mixed with spectro- 
scopic grade potassium bromide and a sufficient amount of 
this mixture to produce a 1 mm thick, '/,-inch (13 mm) diam- 
eter disk is to be placed in an evacuable die. The die is to be 
placed under vacuum and a pressure of 10,000-15,000 psi is 
to be applied. The pressed disk is removed from the die and 
mounted in a spectrometer, and the infrared spectrum of the 
plastic is recorded. 


(i) Instrumentation. The infrared spectrum from 2.0—-15.0 
micrometers (5000-667 cm’) of a given plastic is to be 
obtained on an optical double beam recording infrared spec- 
trometer, having either a grating or sodium chloride prism 
dispersing element. 


TABLE 12-72-3A—CAST-METAL ENCLOSURES 


USE OR DIMENSIONS OF AREA INVOLVED 


At an unthreaded conduit hole 


For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’, 


MINIMUM THICKNESS IN INCHES 


Cast metal of other 
than the die-cast type 
1 


TABLE 12-72-3B—SHEET METAL ENCLOSURES 
MINIMUM THICKNESS OF SHEET METAL IN INCHES 


MAXIMUM ENCLOSURE DIMENSIONS 


For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’. 
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COPPER, BRASS 
OR ALUMINUM 
Coated 
0,035 
(20) 


2022 CALIFORNIA REFERENCED STANDARDS CODE 


( 


PROTECTIVE SIGNALING SYSTEMS 


TABLE 12-72-3C—THICKNESS OF GLASS COVERS 


Area in square inches OF GLASS IN INCHES 
ee er gps ere rr er ee 


For SI: 1 inch = 25.4 mm, | square inch = 645 mm’. 
1, One-eighth inch or more, depending upon the size, shape and mounting of the glass panel. 


TABLE 12-72-3D—THICKNESS OF INSULATING MATERIAL 
oe eee a ae a a 


8 


For SI: 1 inch = 25.4 mm, | square inch = 645 mm’. 

1. Material less than */, inch but not less than '/, inch in thickness may be employed for a panel if the panel is adequately supported or reinforced to provide 
rigidity not less than that of a */,-inch sheet. Material less than '/, inch may be employed for subassemblies, such as supports for terminals for internal wiring, 
resistors and other components. 


TABLE 12-72-3E—MINIMUM SPACINGS 


POINT OF APPLICATION Voltage Range Volts Through Air 


To walls of enclosure 
Cast-metal enclosures 0-300 
Sheet metal enclosures 0-300 


Installation wiring terminals 0-30 
With barriers—see Section 12-72-302 (t), 31-150 
Item 6 151-300 


0-30 
Without barriers 31-150 
151-300 


0-30 


Rigidly clamped assemblies” 


100 volt-amperes maximum 0-30 
Over 100 volt amperes 31-150 
E 151-300 


For SI; 1 inch = 25.4 mm, | square inch = 645 mm’. 


1. Measurements are to be made with solid wire of adequate ampacity for the applied load connected to each terminal. In no case is the wire to be smaller than 
No. 18 AWG. 


2. Rigidly clamped assemblies include such parts as contact springs on relays or cam switches, printed wiring boards, etc. 
3. Spacings less than those indicated, but in no case less than '/,, inch are acceptable for connection of integrated circuits and similar components where the 
spacing between the adjacent connecting wires on the component is less than '/,, inch. 
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TABLE 12-72-3F—MAXIMUM TEMPERATURE RISES 


1, Any point on rectifiers: 
A. Copper oxide 
B. Germanium 
C. Magnesium-copper sulphide 
D. Selenium 
E, Silicon 


erat neraopiatc naa ea al a 
FS: Vafiabed th inslatog nn ee RC Be g/cc 
Ci nme Gr EG AP eyo. ue 
[Sun wenn with itm Eemewmesinwvies [esr 
i eli ts i re  F ia e 
Copter op NO el 
12. Solid state devices (transistors, silicon-controlled rectifiers, etc.) integrated circuits a SR Aa 
1. Wisoecmndresso i. GN i Wa GATE tg lp ae LE 
ellie 


(27) less than the 


For SI: 1 inch = 25.4 mm, 1 square inch = 645 mm’. 

1, This limitation does not apply to an insulated conductor or a material which has been investigated and accepted for a higher temperature. 

2. These are limiting temperatures, not temperature rises. 

3, 10°C (18°F) higher on coil insulation if measured by the resistance method. 

4, The temperature of a solid-state device shall not exceed 50 percent of its rating during the normal standby condition. The temperature of a solid-state device 
shall not exceed 75 percent of its rated temperature under any other condition of operation of the complete unit which produces the maximum temperature 
dissipation of its components. For reference purposes 0°C (32°F) shall be considered as 0 percent. For integrated circuits the loading factor shall not exceed 50 
percent of its rating under the normal standby condition and 75 percent under any condition of operation. Both solid-state components and integrated circuits 
may be operated up to the maximum ratings, under any one of the following conditions: 

4.1. All components comply with the requirements Mil-Std. 883C. 

4.2. A quality control program is established by the manufacturer consisting of inspection and test of 100 percent of all components, either on an individual 
basis, as part of a subassembly, or equivalent. 

4.3, Each assembled production unit is subjected to a burn in test while in an alarm condition for 24 hours while connected to a source of rated nameplate 
voltage and frequency in an ambient of at least 49°C (120°F) followed by an operational test the maximum temperature on a carbon resistor shall be not 
greater than 50°C during the normal standby condition and not greater than 75°C during the alarm condition. 
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TABLE 12-72-3G—OBSCURATION—OPTICAL DENSITY CHART 
(Based on a 5-foot light beam) 


T__380____| gt tn 00 
LLL een |eee iru | cose 
CS 


0.0044 0,0009 


PERCENT PER FOOT 
METER READING OBSCURATION TOTAL OBSCURATION TOTAL OPTICAL DENSITY | OPTIC DENSITY PER FOOT 
(Microamperes) O, O, OD, OD, 
100.0 0.0000 0.0000 0.0000 
0.1002 0.5001 0.0022 0.0004 


3.0847 14,5009 0.0680 0.0136 
3.1984 15.0009 0.0706 0.0141 
3.3125 15.5010 0.0732 0.0146 


3.4272 16.0010 0.0757 0.0152 


0.0783 0.0157 


0,0809 0.0162 


i600 
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FIGURE 12-72-3-1—SMOKE DETECTOR TEST CHAMBER 


FIGURE 12-72-3-2—FIRE TEST DETECTOR INSTALLATION 
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2-INCH_ DIAMETER 
__&18-POUND 
e STEELSPHERE | 


/ 
/ 
“ 2.54 FEET oe 7 
7 
2 | { 
es - 
PS ete sien Seek IE me | 254 FEET 
DEVICE £ | 
UNDER TEST 
ark (B) 
TEST METHOD FOR UNIT TEST METHOD FOR UNIT 
INTENDED TO BE MOUNTED INTENDED TO BE MOUNTED 
VERTICALLY HORIZONTALLY 


FIGURE 12-72-3-3—JARRING TEST 
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of State on February 2, 2022; and effective on January 
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9 PREFACE 


This document is the Part 8 of thirteen parts of the official triennial compilation and publication of the adoptions, amendments 
and repeal of administrative regulations to California Code of Regulations, Title 24, also referred to as the California Building 
Standards Code. This part is known as the California Historical Building Code. 


The California Building Standards Code is published in its entirety every three years by order of the California legislature, with 
supplements published in intervening years. The California legislature delegated authority to various state agencies, boards, 
commissions and departments to create building regulations to implement the State’s statutes. These building regulations, or 
standards, have the same force of law, and take effect 180 days after their publication unless otherwise stipulated. The California 
Building Standards Code applies to occupancies in the State of California as annotated. 


A city, county, or city and county may establish more restrictive building standards reasonably necessary because of local 
climatic, geological or topographical conditions. Findings of the local condition(s) and the adopted local building standard(s) 
must generally be filed with the California Building Standards Commission (or other filing if indicated) to become effective, and 
may not be effective sooner than the effective date of this edition of the California Building Standards Code. Local building 
standards that were adopted and applicable to previous editions of the California Building Standards Code do not apply to this 
edition without appropriate adoption and the required filing. 


Should you find publication (e.g., typographical) errors or inconsistencies in this code or wish to offer comments toward 
improving its format, please address your comments to: 


California Building Standards Commission 
2525 Natomas Park Drive, Suite 130 
Sacramento, CA 95833-2936 


Phone: (916) 263-0916 
“) Email: cbsc@dgs.ca.gov 


Web page: www.dgs.ca.gov/bse 
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CALIFORNIA CODE OF REGULATIONS, TITLE 24 


California Agency Information Contact List 


The following state agencies may propose building standards for publication in Title 24. Request notice of such activity with 
each agency of interest. See Sections 1.2 through 1.14 of the California Building Code (Part 2 of Title 24) for more detailed 


information on the regulatory jurisdiction of each state agency. 
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www.cdfa.ca.gov 
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PART 8 CONTAINS ALTERNATIVE REGULATIONS 
FOR QUALIFIED HISTORICAL BUILDINGS 


The California Historical Building Code (CHBC) is unique 
among state regulations. The authoring of the original CHBC 
required state agencies promulgating regulations for building 
construction to work in harmony with representatives of other 
design and construction disciplines. The result was a totally 
new approach to building codes for historical structures, 
which maintains currently acceptable life-safety standards. 


These regulations are also unique in that they are perfor- 
mance oriented rather than prescriptive. The provisions of the 
CHBC are to be applied by the enforcing authority of every 
city, county, city and county, or state agency in permitting 
repairs, alterations and additions necessary for the preserva- 
tion, rehabilitation, relocation, related construction, change of 
use or continued use of a qualified historical building. 


The authority for use of the CHBC is vested in Sections 
18950 through 18961 of the Health and Safety Code. Section 
18954 states, “The building department of every city or 
county shall apply the provisions of alternative building stan- 
dards and building regulations adopted by the CHBC Board 
pursuant to Section 18959.5 in permitting repairs, alterations 
and additions necessary for the preservation, restoration, 
rehabilitation, moving or continued use of an historical build- 
ing or structure. A state agency shall apply the alternative 
building regulations adopted by the CHBC Board pursuant to 
Section 18959.5 in permitting repairs, alterations and addi- 
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tions necessary for the preservation, restoration, rehabilita- 
tion, moving or continued use of an historical building or 
structure.” 


However, be aware that in order to use the CHBC, the struc- 
ture under consideration must be qualified by being desig- 
nated as an historical building or structure. Section 18955 
states, “For the purposes of this part, a qualified historical 
building or structure is any structure or collection of struc- 
tures, and their associated sites deemed of importance to the 
history, architecture or culture of an area by an appropriate 
local or state governmental jurisdiction. This shall include 
structures on existing or future national, state or local histori- 
cal registers or official inventories, such as the National Reg- 
ister of Historic Places, State Historical Landmarks, State 
Points of Historical Interest, and city or county registers or 
inventories of historical or architecturally significant sites, 
places, historic districts or landmarks.” 


The regulations of the CHBC have the same authority as state 
law and are to be considered as such. Liability is the same as 
for prevailing law. 


The intent of the CHBC is to save California’s architectural 
heritage by recognizing the unique construction problems 
inherent in historical buildings and by providing a code to 
deal with these problems. 
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HISTORICAL PREFACE 


The background of the California Historical Building Code 
can be traced to December 1973, when the State Department 
of Parks and Recreation published the California History 
Plan, Volume I, in which Recommendation No. 11 was pro- 
posed by the then California Landmarks Advisory Committee 
(later to become The State Historical Resources Commis- 
sion), This proposal expressed a need for a new building code 
to meet the intent of protecting the public health and safety 
and also retain “enough flexibility to allow restoration of a 
Historic feature while still retaining its Historic integrity.” 
No. 11 of this History Plan supported this need by stating that 
“ restoration ... is frequently made difficult by unneces- 
sarily rigid interpretation of building . . . codes.” 


In March of 1974, the Landmarks Committee by resolution 
recommended that the Director of the State Department of 
Parks and Recreation and the State Architect initiate a study 
to develop this needed code. These two officials accepted this 
concept and jointly called a statewide meeting in Sacramento 
on May 14th of that year. Attending were representatives 
from both the public and private sectors, such as members of 
the building industry, design professions, local and state 
building officials, and others interested in this problem. 


Out of this open conference, a steering committee was 
formed to explore in depth the ways and means of imple- 
menting the new historical building code concept. This ad 
hoc committee was chaired by a representative from the Cali- 
fornia Council, American Institute of Architects and com- 
posed of a comprehensive cross section of the professional 
organizations and government agencies concerned with 
design and code enforcement. 


Meetings began late in 1974 and continued into early 1975. 
By April of that year, a legislative subcommittee of the ad 
hoc group drafted a sample bill for the proposed code and 
requested that it be carried by Senator James R. Mills, Presi- 
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dent Pro Tempore of the Senate. After further development 
and refinement, the enacting legislation to create the authority 
for the code and an advisory board to prepare regulations to 
implement it (SB 927, Mills) was supported by both the legis- 
lature and the public. It was signed by the governor in Sep- 
tember 1975, and became effective January 1, 1976. 


The members of the advisory board, which were required by 
law to include local and state building officials, individuals 
from the building industry and design professions, as well as 
representatives from city and county governments, were 
appointed and held their first session in Sacramento, February 
24, 1976. This Board’s duties included the preparation of 
code regulations and the review of specific historic building 
cases, when officially requested by governing bodies. 


Several of the Board’s members were a part of the original ad 
hoc steering committee and thus provided a continuity and 
smooth transition from the inception of the code’s philosophy 
to its pragmatic implementation in these performance—ori- 
ented regulations. 


The first comprehensive regulations were codified in August 
and October 1979, after years of careful deliberation. Those 
regulations allowed all jurisdictions to utilize them at their 
discretion in replacing or modifying details of prevailing pre- 
scriptive codes. 


Changes made in law in 1984 and 1991, and to the code, 
make the application of the California Historical Building 
Code statutes and regulations applicable for all agencies and 
at the discretion of the owner for local jurisdictions when 
dealing with qualified historical buildings. 


These current performance regulations were adopted by the 
Board on June 23, 1998, and approved by the California 
Building Standards Commission on December 12, 2013. 
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CHAPTER 8-1 
ADMINISTRATION 


Note: The California Historical Building Code, Part 8 of Title 24, governs for all 
qualified historical buildings or properties in the State of California. 


SECTION 8-101 
TITLE, PURPOSE AND INTENT 


8-101.1 Title. These regulations shall be known as the Cali- 
fornia Historical Building Code and will be referred to herein 
as “the CHBC.” 


8-101.2 Purpose. The purpose of the CHBC is to provide 
regulations for the preservation, restoration, rehabilitation, 
relocation or reconstruction of buildings or properties desig- 
nated as qualified historical buildings or properties (Chapter 
8-2). The CHBC is intended to provide solutions for the pres- 
ervation of qualified historical buildings or properties, to pro- 
mote sustainability, to provide access for persons with 
disabilities, to provide a cost-effective approach to preserva- 
tion, and to provide for the reasonable safety of the occupants 
or users. The CHBC requires enforcing agencies to accept 
solutions that are reasonably equivalent to the regular code 
(as defined in Chapter 8-2) when dealing with qualified his- 
torical buildings or properties. 


8-101.3 Intent. The intent of the CHBC is to facilitate the 
preservation and continuing use of qualified historical build- 
ings or properties while providing reasonable safety for the 
building occupants and access for persons with disabilities. 


SECTION 8-102 
APPLICATION 


8-102.1 Application. The CHBC is applicable to all issues 
regarding code compliance for qualified historical buildings 
or properties. The CHBC may be used in conjunction with the 
regular code to provide solutions to facilitate the preservation 
of qualified historical buildings or properties. The CHBC 
shall be used by any agency with jurisdiction and whenever 
compliance with the code is required for qualified historical 
buildings or properties. 


1. The state or local enforcing agency shall apply the pro- 
visions of the CHBC in permitting repairs, alterations 
and additions necessary for the preservation, resto- 
ration, reconstruction, rehabilitation, relocation or con- 
tinued use of a qualified historical building or property 
when so elected by the private property owner. 


2. State agencies. All state agencies shall apply the provi- 
sions of the CHBC in permitting repairs, alterations and 
additions necessary for the preservation, restoration, 
rehabilitation, safety, relocation, reconstruction or con- 
tinued use of qualified historical buildings or proper- 
ties. 


8-102.1.1 Additions, alterations and repairs. It is the 
intent of the CHBC to allow nonhistorical expansion or 
addition to a qualified historical building or property, pro- 
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vided nonhistorical additions shall conform to the require- 
ments of the regular code. See Chapter 8-2. 


8-102.1.2 Relocation. Relocated qualified historical 
buildings or properties shall be sited to comply with the 
regular code or with the solutions listed in the CHBC. 
Nonhistorical new construction related to relocation shall 
comply with the regular code. Reconstruction and resto- 
ration related to relocation is permitted to comply with the 
provisions in the CHBC. 


8-102.1.3 Change of occupancy. For change of use or 
occupancy, see Chapter 8-3, Use and Occupancy. 


8-102.1.4 Continued use. Qualified historical buildings or 
properties may have their existing use or occupancy con- 
tinued if such use or occupancy conformed to the code or 
to the standards of construction in effect at the time of 
construction, and such use or occupancty does not consti- 
tute a distinct hazard to life safety as defined in the CHBC. 


8-102.1.5 Unsafe buildings or properties. When a quali- 
fied historical building or property is determined to be 
unsafe as defined in the regular code, the requirements of 
the CHBC are applicable to the work necessary to correct 
the unsafe conditions. Work to remediate the buildings or 
properties need only address the correction of the unsafe 
conditions, and it shall not be required to bring the entire 
qualified historical building or property into compliance 
with regular code. 


8-102.1.6 Additional work. Qualified historical buildings 
or properties shall not be subject to additional work 
required by the regular code, regulation or ordinance 
beyond that required to complete the work undertaken. 
Certain exceptions for accessibility and for distinct haz- 
ards exist by mandate and may require specific action, 
within the parameters of the CHBC. 


SECTION 8-103 
ORGANIZATION AND ENFORCEMENT 


8-103.1 Authority. The state or local enforcing agency, pur- 
suant to authority provided under Section 18954 of the Health 
and Safety Code, shall administer and enforce the provisions 
of the CHBC in permitting repairs, alterations and additions 
necessary for the preservation, restoration, reconstruction, 
rehabilitation, relocation or continued use of a qualified his- 
torical building or property. 


8-103.2 State enforcement. All state agencies pursuant to 
authority provided under Section 18954 and Section 18961 of 
the Health and Safety Code shall administer and enforce the 
CHBC with respect to qualified historical buildings or prop- 
erties under their respective jurisdiction. 


ADMINISTRATION 


8-103.3 Liability. Prevailing law regarding immunity of 
building officials is unaffected by the use and enforcement of 
the CHBC. 


SECTION 8-104 
REVIEW AND APPEALS 


8-104.1 State Historical Building Safety Board (SHBSB). 
In order to provide for interpretation of the provisions of the 
CHBC and to hear appeals, the SHBSB shall act as an appeal 
and review body to state and local agencies or any affected 
party. 

8-104.2 SHBSB review. When a proposed design, material 
or method of construction is being considered by the enforc- 
ing agency, the agency chief, the building official or the local 
board of appeals may file a written request for opinion to the 
SHBSB for its consideration, advice or findings. In consider- 
ing such request, the SHBSB may seek the advice of other 
appropriate private or public boards, individuals, or state or 
local agencies. The SHBSB shall, after considering all of the 
facts presented, including any recommendation of other 
appropriate boards, agencies or other parties, determine if, for 
the purpose intended, the proposal is reasonably equivalent to 
that allowed by these regulations in proposed design, material 
or method of construction, and it shall transmit such findings 
and its decision to the enforcing agency for its application. 
The Board may recover the costs of such reviews and shall 
report the decision in printed form, copied to the California 
Building Standards Commission. 


8-104.2.1 State agencies. All state agencies with owner- 
ship of, or that act on behalf of state agency owners of, 
qualified historical buildings or properties, shall consult 
and obtain SHBSB review prior to taking action or making 
decisions or appeals that affect qualified historical build- 
ings or properties, per Section 18961 of the Health and 
Safety Code. 


8-104.2.2 Imminent threat. Where an emergency is 
declared and a qualified historical building or property is 
declared an imminent threat to life and safety, the state 
agency assessing such a threat shall consult with the 
SHBSB before any demolition is undertaken, per Section 
18961 of the Health and Safety Code. 


8-104.3 SHBC appeals. If any local agency administering 
and enforcing the CHBC or any person adversely affected by 
any regulation, rule, omission, interpretation, decision or 
practice of the agency enforcing the CHBC wishes to appeal 
the issue for resolution to the SHBSB, either of these parties 
may appeal directly to the Board. The Board may accept the 


appeal only if it determines that issues involved are of state- 
wide significance. The Board may recover the costs of such 
reviews and shall make available copies of decisions in 
printed form at cost, copied to the California Building Stan- 
dards Commission. 


8-104.4 Local agency fees. Local agencies, when actively 
involved in the appeal, may also charge affected persons rea- 
sonable fees not to exceed the cost of obtaining reviews and 
appeals from the Board. 


SECTION 8-105 
CONSTRUCTION METHODS AND MATERIALS 


8-105.1 Repairs. Repairs to any portion of a qualified histor- 
ical building or property may be made in-kind with historical 
materials and the use of original or existing historical meth- 
ods of construction, subject to conditions of the CHBC. (See 
Chapter 8-8.) 


8-105.2 Solutions to the California Historical Building 
Code. Solutions provided in the CHBC, or any other accept- 
able regulation or methodology of design or construction and 
used in whole or in part, with the regular code, or with any 
combination of the regular code and the CHBC, shall be 
allowed. The CHBC does not preclude the use of any pro- 
posed alternative or method of design or construction not spe- 
cifically prescribed or otherwise allowed by these 
regulations. Any alternative may be submitted for evaluation 
to the appropriate enforcing agency for review and accep- 
tance. The enforcing agency may request that sufficient evi- 
dence or proof be submitted to substantiate any claims that 
may be made regarding such solutions. Any alternative 
offered in lieu of that prescribed or allowed in the CHBC 
shall be reasonably equivalent in quality, strength, effective- 
ness, durability and safety to that of the CHBC. 


SECTION 8-106 
SHBSB RULINGS 


8-106.1 General. Rulings of the SHBSB (ie., formal 
appeals, case decisions, code interpretations and administra- 
tive resolutions, etc.) that are issues of statewide application 
are required to be submitted to the California Building Stan- 
dards Commission in printed form. These rulings may be 
used to provide guidance for similar cases or issues. 
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CHAPTER 8-2 
DEFINITIONS 


SECTION 8-201 
DEFINITIONS 


For the purpose of the CHBC, certain terms and phrases, 
words and their derivatives shall be construed as specified in 
this chapter. Additional definitions and/or terms may appear 
in the various other chapters relative to terms or phrases pri- 
marily applicable thereto. Any reference to “authority having 
jurisdiction” does not necessarily preclude the appellate pro- 
cess of Section 8-104.3. 


ADDITION. A nonhistorical extension or increase in floor 
area or height of a building or property. 


ALTERATION. A modification to a qualified historical 
building or property that affects the usability of the building 
or property, or part thereof. Alterations include, but are not 
limited to, remodeling, renovation, rehabilitation, reconstruc- 
tion, historical restoration, changes or rearrangement of the 
structural parts or elements, and changes or rearrangements in 
the plan configuration of walls and full-height partitions. 


BUILDING STANDARD. Any guideline, regulation or 
code that may be applied to a qualified historical building or 
property. 

CHARACTER-DEFINING FEATURE. Those visual 
aspects and physical elements that comprise the appearance 
of a historical building or property, and that are significant to 
its historical, architectural and cultural values, including the 
overall shape of the historical building or property, its materi- 
als, craftsmanship, decorative details, interior spaces and fea- 
tures, as well as the various aspects of its site and 
environment. 


CULTURAL RESOURCE. Building, site, property, object 
or district evaluated as having significance in prehistory or 
history. 


DISTINCT HAZARD. Any clear and evident condition that 
exists as an immediate danger to the safety of the occupants 
or public right of way. Conditions that do not meet the 
requirements of current regular codes and ordinances do not, 
of themselves, constitute a distinct hazard. Section 8-104.3, 
SHBC appeals, remains applicable. 


ENFORCING AGENCY, Authority Having Jurisdiction, 
Local Agency with Jurisdiction. An entity with the responsi- 
bility for regulating, enforcing, reviewing or otherwise that 
exerts control of or administration over the process of grant- 
ing permits, approvals, decisions, variances, appeals for qual- 
ified historical buildings or properties. 


EXIT LADDER DEVICE. An exit ladder device is a perma- 
nently installed, fixed, folding, retractable or hinged ladder 
intended for use as a means of emergency egress from areas 
of the second or third stories. Unless approved specifically 
for a longer length, the ladder shall be limited to 25 feet 
(7620 mm) in length. Exit ladders are permitted where the 
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area served by the ladder has an occupant load less than 10 
persons. 


FIRE HAZARD. Any condition which increases or may 
contribute to an increase in the hazard or menace of fire to a 
greater degree than customarily recognized by the authority 
having jurisdiction, or any condition or act which could 
obstruct, delay, hinder or interfere with the operations of fire- 
fighting personnel or the egress of occupants in the event of 
fire. Section 8-104.3, SHBC appeals, remains applicable. 


HISTORICAL FABRIC OR MATERIALS. Original and 
later-added historically significant construction materials, 
architectural finishes or elements in a particular pattern or 
configuration which form a qualified historical property, as 
determined by the authority having jurisdiction. 


HISTORICAL SIGNIFICANCE. Importance for which a 
property has been evaluated and found to be historical, as 
determined by the authority having jurisdiction. 


IMMINENT THREAT. Any condition within or affecting a 
qualified historical building or property which, in the opinion 
of the authority having jurisdiction, would qualify a building 
or property as dangerous to the extent that the life, health, 
property or safety of the public, its occupants or those per- 
forming necessary repair, stabilization or shoring work are in 
immediate peril due to conditions affecting the building or 
property. Potential hazards to persons using, or improve- 
ments within, the right-of-way may not be construed to be 
“imminent threats” solely for that reason if the hazard can be 
mitigated by shoring, stabilization, barricades or temporary 
fences. 


INTEGRITY. Authenticity of a building or property’s his- 
torical identity, evidenced by the survival of physical charac- 
teristics that existed during the property’s historical or 
prehistorical period of significance. 


LIFE-SAFETY EVALUATION. An evaluation of the life- 
safety hazards of a qualified historical building or property 
based on procedures similar to those contained in NFPA 909, 
Standard for the Protection of Cultural Resources, Appendix 
B, Fire Risk Assessment in Heritage Premises. 


LIFE SAFETY HAZARD. See Distinct Hazard. 


PERIOD OF SIGNIFICANCE. The period of time when a 
qualified historical building or property was associated with 
important events, activities or persons, or attained the charac- 
teristics for its listing or registration. 


PRESERVATION. The act or process of applying measures 
necessary to sustain the existing form, integrity and materials 
of a qualified historical building or property. Work, including 
preliminary measures to protect and stabilize the property, 
generally focuses upon the ongoing maintenance and repair 
of historic materials and features rather than extensive 
replacement and new construction. New exterior additions 
are not within the scope of this treatment; however, the lim- 
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ited and sensitive upgrading of mechanical, electrical and 
plumbing systems and other code-related work to make prop- 
erties functional is appropriate within a preservation project. 


QUALIFIED HISTORICAL BUILDING OR PROP- 
ERTY. As defined in Health and Safety Code Section 18955 
as “Qualified Historical Building or Property.” Any building, 
site, object, place, location, district or collection of structures, 
and their associated sites, deemed of importance to the his- 
tory, architecture or culture of an area by an appropriate local, 
state or federal governmental jurisdiction. This shall include 
historical buildings or properties on, or determined eligible 
for, national, state or local historical registers or inventories, 
such as the National Register of Historic Places, California 
Register of Historical Resources, State Historical Landmarks, 
State Points of Historical Interest, and city or county regis- 
ters, inventories or surveys of historical or architecturally sig- 
nificant sites, places or landmarks. 


RECONSTRUCTION. The act or process of depicting, by 
means of new construction, the form, features and detailing 
of a nonsurviving site, landscape, building, property or object 
for the purpose of replicating its appearance at a specific 
period of time. 


REGULAR CODE. The adopted regulations that govern the 
design and construction or alteration of nonhistorical build- 
ings and properties within the jurisdiction of the enforcing 
agency. 


REHABILITATION. The act or process of making possible 
a compatible use for qualified historical building or property 
through repair, alterations and additions while preserving 
those portions or features which convey its qualified histori- 
cal, cultural or architectural values. 


RELOCATION. The act or process of moving any qualified 
historical building or property or a portion of a qualified his- 
torical building or property to a new site, or a different loca- 
tion on the same site. 


REPAIR. Renewal, reconstruction or renovation of any por- 
tion of an existing property, site or building for the purpose of 
its continued use. 


RESTORATION. The act or process of accurately depicting 
the form, features and character of a qualified building or 
property as it appeared at a particular period of time by the 
means of the removal of features from other periods in its his- 
tory and reconstruction of missing features from the resto- 
ration period. The limited and sensitive upgrading of 
mechanical, electrical and plumbing systems and other code- 
required work to make properties functional is appropriate 
within a restoration project. 


STRUCTURE. That which is built or constructed, an edifice 
or a building of any kind, or any piece of work artificially 
built up or composed of parts joined together in some definite 
manner. 

TREATMENT. An act of work to carry out preservation, 
restoration, stabilization, rehabilitation or reconstruction. 
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CHAPTER 8-3 
USE AND OCCUPANCY 


SECTION 8-301 - 
PURPOSE AND SCOPE 


8-301.1 Purpose. The purpose of the CHBC is to provide 
regulations for the determination of occupancy classifications 
and conditions of use for qualified historical buildings or 
properties. 


8-301.2 Scope. Every qualified historical building or prop- 
erty for which a permit or approval has been requested shall 
be classified prior to permit issuance according to its use or 
the character of its occupancy in accordance with the regular 
code and applicable provisions of this chapter. 


SECTION 8-302 
GENERAL 


§-302.1 Existing use. The use or character of occupancy of a 
qualified historical building or property, or portion thereof, 
shall be permitted to continue in use regardless of any period 
of time in which it may have remained unoccupied or in other 
uses, provided such building or property otherwise conforms 
to all applicable requirements of the CHBC. 


8-302.2 Change in occupancy. The use or character of the 
occupancy of a qualified historical building or property may 
be changed from or returned to its historical use or character, 
provided the qualified historical building or property con- 
forms to the requirements applicable to the new use or char- 
acter of occupancy as set forth in the CHBC. Such change in 
occupancy shall not mandate conformance with new con- 
struction requirements as set forth in regular code. 


8-302.3 Occupancy separations, Required occupancy sepa- 
rations of more than one hour may be reduced to one-hour 
fire-resistive construction with all openings protected by not 
less than three-fourths-hour fire-resistive assemblies of the 
self-closing or automatic-closing type when the building is 
provided with an automatic sprinkler system throughout the 
entire building in accordance with Section 8-410.2. Doors 
equipped with automatic-closing devices shall be of a type 
which will function upon activation of a device which 
responds to products of combustion other than heat. 


Required occupancy separations of one hour may be omit- 
ted when the building is provided with an automatic sprinkler 
system throughout. 


8-302.4 Maximum floor area. Regardless of the use or char- 
acter of occupancy, the area of a one-story qualified historical 
building or property may have, but shall not exceed, a floor 
area of 15,000 square feet (1393.5 m’) unless such an 
increase is otherwise permitted in regular code. Multistory 
qualified historical buildings (including basements and cel- 
lars) shall be in accordance with regular code requirements. 


Exception: Historical buildings may be unlimited in floor 
area without fire-resistive area separation walls: 
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1. When provided with an automatic sprinkler, or 


2. Residential occupancies of two stories or less when 
provided with a complete fire alarm and annuncia- 
tion system and where the exiting system conforms 
to regular code. 


8-302.5 Maximum height. The maximum height and num- 
ber of stories of a qualified historical building or property 
shall not be limited because of construction type, provided 
such height or number of stories does not exceed that of its 
historical design. 


8-302.5.1 High-rise buildings. Occupancies B, F-1, F-2 
or S in high-rise buildings with floors located more than 
75 feet above the lowest floor level having building access 
may be permitted with only the stories over 75 feet pro- 
vided with an automatic fire sprinkler system if: 


1. The building construction type and the exits con- 
form to regular code, and 


2. A complete building fire alarm and annunciation 
system is installed, and 


3. A fire barrier is provided between the sprinklered 
and nonsprinklered floors. 


8-302.6 Fire-resistive construction. See Chapter 8-4. 


8-302.7 Light and ventilation. Existing provisions for light 
and ventilation which do not, in the opinion of the enforcing 
agency, constitute a safety hazard may remain. See Section 8- 
303.6 for residential requirements. See Section 8-503 for 
Escape or Rescue Windows and Doors. 


SECTION 8-303 
RESIDENTIAL OCCUPANCIES 


8-303.1 Purpose. The purpose of this section is to provide 
regulations for those buildings designated as qualified histori- 
cal buildings or properties and classified as residential occu- 
pancies. The CHBC requires enforcing agencies to accept any 
reasonably equivalent alternative to the regular code when 
dealing with qualified historical buildings and properties. 


8-303.2 Intent. The intent of the CHBC is to preserve the 
integrity of qualified historical buildings and properties while 
maintaining a reasonable degree of protection of life, health 
and safety for the occupants. 


8-303.3 Application and scope. The provisions of this sec- 
tion shall apply to all qualified historical buildings used for 
human habitation. Those dwelling units intended only for dis- 
play, or public use with no residential use involved, need not 
comply with the requirements of this section. 


8-303.4 Fire escapes. See Chapter 8-5. 


8-303.5 Room dimensions. Rooms used for sleeping pur- 
poses may contain a minimum of 50 square feet (4.6 m’) floor 
area, provided there is maintained an average ceiling height 
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of 7 feet (2134 mm). Other habitable rooms need only be of 
adequate size to be functional for the purpose intended. 


8-303.6 Light and ventilation. Windows in habitable rooms 
shall have an area of 6 percent of the floor area, or 6 square 
feet (0.56 m’), whichever is greater. Windows in sleeping 
rooms shall be openable (see Section 8-503). Residential 
occupancies need not be provided with electrical lighting. 


8-303.7 Alteration and repair. The alteration and repair of 
qualified historical buildings or properties may permit the 
replacement, retention and extension of original materials and 
the continued use of original methods of construction, pro- 
vided a life-safety hazard is not created or continued. Alter- 
ations and repairs shall be consistent with the CHBC. 


The amount of alterations and repairs is not limited, pro- 
vided there is no nonhistorical increase in floor area, volume 
or size of the building or property. 


8-303.8 Exiting. See Chapter 8-5. 
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CHAPTER 8-4 
FIRE PROTECTION 


SECTION 8-401 - 
PURPOSE, INTENT AND SCOPE 


8-401.1 Purpose. The purpose of this chapter is to provide 
regulations for fire protection of qualified historical buildings 
or properties. The CHBC requires enforcing agencies to 
accept any reasonably equivalent alternatives to the regular 
code when dealing with qualified historical buildings or prop- 
erties. 


8-401.2 Intent. The intent of the CHBC is to preserve the 
integrity of qualified historical buildings or properties while 
maintaining a reasonable degree of fire protection based pri- 
marily on the life safety of the occupants and firefighting per- 
sonnel, 


8-401.3 Scope. This chapter shall apply when required by the 
provisions of Section 8-102. 


SECTION 8-402 
FIRE-RESISTIVE CONSTRUCTION 


8-402.1 Exterior wall construction. The fire-resistance 
requirement for existing exterior walls and existing opening 
protection may be satisfied when an automatic sprinkler sys- 
tem designed for exposure protection is installed per the 
CHBC. The automatic sprinklers may be installed on the 
exterior with at least one sprinkler located over each opening 
required to be protected. Additional sprinklers shall also be 
distributed along combustible walls under the roof lines that 
do not meet the fire-resistive requirement due to relationship 
to property lines as required by regular code. Such sprinkler 
systems may be connected to the domestic water supply on 
the supply-main side of the building shut-off valve. A shut- 
off valve may be installed for the sprinkler system, provided 
it is locked in an open position. 


8-402.2 One-hour construction. Upgrading an existing 
qualified historical building or property to one-hour fire- 
resistive construction and one-hour fire-resistive corridors 
shall not be required regardless of construction or occupancy 
when one of the following is provided: 


1. An automatic sprinkler system throughout. See Section 
8-410 for automatic sprinkler systems. 


2. An approved life-safety evaluation. 


3. Other alternative measures as approved by the enforc- 
ing agency. 


8-402.3 Openings in fire-rated systems. Historical glazing 
materials and solid wood unrated doors in interior walls 
required to have one-hour fire rating may be approved when 
operable windows and doors are provided with appropriate 
smoke seals and when the area affected is provided with an 
automatic sprinkler system. See Section 8-410 for automatic 
sprinkler systems. 


2022 CALIFORNIA HISTORICAL BUILDING CODE 


SECTION 8-403 
INTERIOR FINISH MATERIALS 


New non-historical interior wall and ceiling finishes shall 
conform to the provisions of the regular code. Existing non- 
conforming materials used in interior walls and finishes may 
be surfaced with an approved fire-retardant to increase the 
rating of the natural finish to within reasonable proximity of 
the required rating. For wood lath and plaster walls, see Sec- 
tion 8-404. 


Exception: When an automatic sprinkler system is pro- 
vided throughout the building, existing finishes shall be 
approved. 


SECTION 8-404 
WOOD LATH AND PLASTER 


Wood lath and plaster walls may be considered in accordance 
with codes, standards and listings published prior to 1943 
whereby a wood stud wall assembly with gypsum or lime 
plaster on hand split or sawn wooden lath obtains a one-half- 
hour fire-resistive rating. This rating may be increased for 
interior walls to as much as one hour by filling the wall with 
mineral fiber or glass fiber. 


SECTION 8-405 
OCCUPANCY SEPARATION 


See Chapter 8-3. 


SECTION 8-406 
MAXIMUM FLOOR AREA 


See Chapter 8-3. 


SECTION 8-407 
VERTICAL SHAFTS 


Vertical shafts need not be enclosed when such shafts are 
blocked at every floor level by the installation of not less than 
2 full inches (51 mm) of solid wood or equivalent construc- 
tion to prevent the initial passage of smoke and flame. Auto- 
matic sprinkler systems or other solutions may be considered 
on a case-by-case basis, in lieu of enclosure of vertical shafts 
and stairwells. 


SECTION 8-408 
ROOF COVERING 


Existing or original roofing materials may be repaired or 
reconstructed subject to the following requirements: 


1. The original or historical roofing system shall be 
detailed or modified as necessary in order to be capable 


‘ 


FIRE PROTECTION 


of providing shelter while preserving the historical 
materials and appearance of the roof. 


2. Wooden roof materials may be utilized where fire resis- 
tance is required, provided they are treated with fire- 
retardant treatments to achieve a Class “B” roof cover- 
ing rating. Wood roofing in state designated Urban 
Wildland and High Fire Zones shall be permitted when 
installed in class “A” assemblies. 


3. Jurisdictions that prohibit wood roofing materials for 
application as roof coverings and roof assemblies shall 
submit documentation for the adoption. Express Terms, 
statement of reasons and minutes of the action by the 
adopting authority Health and Safety Code, Section 
18959(f). 


SECTION 8-409 
FIRE ALARM SYSTEMS 


Every qualified historical building or property shall be pro- 
vided with fire alarm systems as required for the use or occu- 
pancy by the regular code or other approved alternative. 


SECTION 8-410 
AUTOMATIC SPRINKLER SYSTEMS 


8-410.1 Every qualified historical building or property which 
cannot be made to conform to the construction requirements 
specified in the regular code for the occupancy or use, and 
which constitutes a distinct fire hazard (for definition of “dis- 
tinct hazard,” see Chapter 8-2), shall be deemed to be in com- 
pliance if provided with an automatic sprinkler system or a 
life-safety system or other technologies as approved by the 
enforcing agency. (“Automatic” is defined in the regular 
code. Sprinkler System is defined in this section.) 


8-410.2 When required by the CHBC, an automatic sprinkler 
system is defined by the following standards as adopted by 
the State Fire Marshal (for nonhazardous occupancies). 


. Buildings of four stories or less: NFPA 13R. 
. For floors above the fourth, NFPA 13. 
. Buildings with floors above 75 feet, NFPA 13. 


. When the building is free standing or with property line 
separation, two floors and 1500 sf per floor or less, 
NFPA 13D. 


5. For exterior wall and opening protection. As required 
by this chapter. 


-& WwW NO 


Exception: When the automatic sprinkler systems are 
used to reach compliance using this code, in three or more 
occasions, NFPA 13D standard shall be increased to 
NFPA 13R standard, or NFPA 13R standard shall be 
increased to a NFPA 13 standard. 


8-410.3 Automatic sprinkler systems shall not be used to sub- 
stitute for or act as an alternate to the required number of 
exits from any facility. (See Chapter 8-5 for exiting require- 
ments.) 


8-410.4 An automatic sprinkler system shall be provided in 
all detention facilities. 


SECTION 8-411 
OTHER TECHNOLOGIES 


Fire alarm systems, smoke and heat detection systems, occu- 
pant notification and annunciation systems, smoke control 
systems and fire modeling, timed egress analysis and model- 
ing, as well as other engineering methods and technologies 
may be accepted by the enforcing agency to address areas of 
nonconformance. 


SECTION 8-412 
HIGH-RISE BUILDINGS 


Qualified historical buildings having floors for human occu- 
pancy located more than 75 feet above the lowest floor level 
having building access shall conform to the provisions of the 
regular code for existing high-rise buildings as amended by 
the CHBC. 
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CHAPTER 8-5 
MEANS OF EGRESS 


SECTION 8-501. 
PURPOSE, INTENT AND SCOPE 


8-501.1 Purpose. The purpose of this chapter is to establish 
minimum means of egress regulations for qualified historical 
buildings or properties. The CHBC requires enforcing agen- 
cies to accept reasonably equivalent alternatives to the means 
of egress requirements in the regular code. 


8-501.2 Intent. The intent of these regulations is to provide 
an adequate means of egress. 


8-501.3 Scope. Every qualified historical building or portion 
thereof shall be provided with exits as required by the CHBC 
when required by the provisions of Section 8-102. 


SECTION 8-502 
GENERAL 


8-502.1 General. The enforcing agency shall grant reason- 
able exceptions to the specific provisions of applicable egress 
regulations where such exceptions will not adversely affect 
life safety. 


8-502.2. Existing door openings and corridor widths of less 
than dimensions required by regular code shall be permitted 
where there is sufficient width and height for the occupants to 
pass through the opening or traverse the exit. 


8-502.3 Stairs. Existing stairs having risers and treads or 
width at variance with the regular code are allowed if deter- 
mined by the enforcing agency to not constitute a distinct 
hazard. Handrails with nonconforming grip size or extensions 
are allowed if determined by the enforcing agency to not con- 
stitute a distinct hazard. 


8-502.4 Main entry doors. The front or main entry doors 
need not be rehung to swing in the direction of exit travel, 
provided other means or conditions of exiting, as necessary to 
serve the total occupant load, are provided. 


8-502.5 Existing fire escapes. Existing previously approved 
fire escapes and fire escape ladders shall be acceptable as one 
of the required means of egress, provided they extend to the 
ground and are easily negotiated, adequately signed and in 
good working order. Access shall be by an opening having a 
minimum width of 29 inches (737 mm) when open with a sill 
no more than 30 inches (762 mm) above the adjacent floor, 
landing or approved step. 


8-502.6 New fire escapes and fire escape ladders. New fire 
escapes and fire escape ladders which comply with this sec- 
tion shall be acceptable as one of the required means of 
egress. New fire escapes and new fire escape ladders shall 
comply with the following: 


1. Access from a corridor shall not be through an inter- 
vening room. 


2. All openings within 10 feet (3048 mm) shall be pro- 
tected by three-fourths-hour fire assemblies. When 
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located within a recess or vestibule, adjacent enclosure 
walls shall be of not less than one-hour fire-resistive 
construction. 


. Egress from the building shall be by a clear opening 


having a minimum dimension of not less than 29 inches 
(737 mm). Such openings shall be openable from the 
inside without the use of a key or special knowledge or 
effort. The sill of an opening giving access shall not be 
more than 30 inches (737 mm) above the floor, step or 
landing of the building or balcony. 


. Fire escape stairways and balconies shall support the 


dead load plus a live load of not less than 100 pounds 
per square foot (4.79 kN/m’) and shall be provided with 
a top and intermediate handrail on each side. The pitch 
of the stairway shall not exceed 72 degrees with a mini- 
mum width of 18 inches (457 mm). Treads shall not be 
less than 4 inches (102 mm) in width, and the rise 
between treads shall not exceed 10 inches (254 mm). 
All stair and balcony railings shall support a horizontal 
force of not less than 50 pounds per lineal foot (729.5 
N/m’) of railing. 


. Balconies shall not be less than 44 inches (1118 mm) in 


width with no floor opening other than the stairway 
opening greater than °/, inch (15.9 mm) in width. Stair- 
way openings in such balconies shall not be less than 
22 inches by 44 inches (559 by 1118 mm). The balus- 
trade of each balcony shall not be less than 36 inches 
(914 mm) high with not more than 9 inches (287 mm) 
between balusters. 


. Fire escapes shall extend to the roof or provide an 


approved gooseneck ladder between the top floor land- 
ing and the roof when serving buildings four or more 
stories in height having roofs with less than 4 units ver- 
tical in 12 units horizontal (33.3 percent slope). Fire 
escape ladders shall be designed and connected to the 
building to withstand a horizontal force of 100 pounds 
(445 N) placed anywhere on the rung. All ladders shall 
be at least 15 inches (381 mm) wide, located within 12 
inches (305 mm) of the building. Ladder rungs shall be 
*/, inch (19.1 mm) in diameter and shall be located 12 
inches (305 mm) on center. Openings for roof access 
ladders through cornices and similar projections shall 
have minimum dimensions of 30 inches by 33 inches 
(762 by 838 mm). 


The length of fire escapes and exit ladder devices 
shall be limited to that approved by the building official 
based on products listed by a recognized testing labora- 


tory. 


. The lowest balcony shall not be more than 18 feet 


(5486 mm) from the ground. Fire escapes shall extend 
to the ground or be provided with counterbalanced 
stairs reaching to the ground. 


MEANS OF EGRESS 


8. Fire escapes shall not take the place of stairways 
required by the codes under which the building was 
constructed. 


9. Fire escapes shall be kept clear and unobstructed at all 
times and maintained in good working order. 


SECTION 8-503 
ESCAPE OR RESCUE WINDOWS AND DOORS 


Basements in dwelling units and every sleeping room below 
the fourth floor shall have at least one openable window or 
door approved for emergency escape which shall open 
directly into a public street, public way, yard or exit court. 
Escape or rescue windows or doors shall have a minimum 
clear area of 3.3 square feet (0.31 m?) and a minimum width 
or height dimension of 18 inches (457 mm) and be operable 
from the inside to provide a full, clear opening without the 
use of special tools. 


SECTION 8-504 
RAILINGS AND GUARDRAILS 
The height of railings and guard railings and the spacing of 
balusters may continue in their historical height and spacing 
unless a distinct hazard has been identified or created by a 
change in use or occupancy. 
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CHAPTER 8-6 
ACCESSIBILITY 


SECTION 8-601 © 
PURPOSE, INTENT AND SCOPE 


8-601.1 Purpose. The purpose of the CHBC is to provide 
alternative regulations to facilitate access and use by persons 
with disabilities to and throughout facilities designated as 
qualified historical buildings or properties. These regulations 
require enforcing agencies to accept alternatives to regular 
code when dealing with qualified historical buildings or prop- 
erties. 


8-601.2 Intent. The intent of this chapter is to preserve the 
integrity of qualified historical buildings and properties while 
providing access to and use by persons with disabilities. 


8-601.3 Scope. The CHBC shall apply to every qualified his- 
torical building or property that is required to provide access 
to persons with disabilities. 


1. Provisions of this chapter do not apply to new construc- 
tion or reconstruction/replicas of historical buildings. 


2. Where provisions of this chapter apply to alteration of 

qualified historical buildings or properties, alteration is 

. defined in California Building Code (CBC), Chapter 2, 

Definitions and Abbreviations. 202 — A. Alter or Alter- 
ation. 


8-601.4 General application. The provisions in the CHBC 
apply to local, state and federal governments (Title II enti- 
ties); alteration of commercial facilities and places of public 
accommodation (Title III entities); and barrier removal in 
commercial facilities and places of public accommodation 
(Title III entities). Except as noted in this chapter. 


SECTION 8-602 
BASIC PROVISIONS 


8-602.1 Regular code. The regular code for access for people 
with disabilities (Title 24, Part 2, Vol. 1, Chapter 11B) shall 
be applied to qualified historical buildings or properties 
unless strict compliance with the regular code will threaten or 
destroy the historical significance or character-defining fea- 
tures of the building or property. 


8-602.2 Alternative provisions. If the historical significance 
or character-defining features are threatened, alternative pro- 
visions for access may be applied pursuant to this chapter, 
provided the following conditions are met: 


1. These provisions shall be applied only on an item-by- 
item or a case-by-case basis. 


2. Documentation is provided, including meeting minutes 
or letters, stating the reasons for the application of the 
alternative provisions. Such documentation shall be 
retained in the permanent file of the enforcing agency. 
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SECTION 8-603 
ALTERNATIVES 


8-603.1 Alternative minimum standards. The alternative 
minimum standards for alterations of qualified historical 
buildings or facilities are referenced in Section 202.5 of the 
2010 ADA Standards for Accessible Design, as incorporated 
and set forth in federal regulation 28 CFR Pt. 36. 


8-603.2 Entry. These alternatives do not allow exceptions for 
the requirement of level landings in front of doors, except as 
provided in Section 8-603.4. 


1. Access to any entrance used by the general public and 
no further than 200 feet (60 960 mm) from the primary 
entrance. 


2. Access at any entrance not used by the general public 
but open and unlocked with directional signs at the pri- 
mary entrance and as close as possible to, but no further 
than 200 feet (60 960 mm) from, the primary entrance. 


3. The accessible entrance shall have a notification sys- 
tem. Where security is a problem, remote monitoring 
may be used. 


8-603.3 Doors. Alternatives listed in order of priority are: 


1. Single-leaf door which provides a minimum 30 
inches (762 mm) of clear opening. 


2. Single-leaf door which provides a minimum 29'/, 
inches (749 mm) clear opening 


3. Double door, one leaf of which provides a minimum 
29'/, inches (749 mm) clear opening. 


4, Double doors operable with a power-assist device to 
provide a minimum 29'/, inches (749 mm) clear 
opening when both doors are in the open position. 


8-603.4 Power-assisted doors. Power-assisted door or doors 
may be considered an equivalent alternative to level landings, 
strikeside clearance and door-opening forces required by the 
regular code. 


8-603.5 Toilet rooms. In lieu of separate-gender toilet facili- 
ties as required in the regular code, an accessible unisex toilet 
facility may be designated. 


8-603.6 Exterior and interior ramps and lifts. Alternatives 
listed in order of priority are: 


1. A lift or a ramp of greater than standard slope but no 
greater than 1:10, for horizontal distances not to exceed 
5 feet (1525 mm). Signs shall be posted at upper and 
lower levels to indicate steepness of the slope. 


2. Access by ramps of 1:6 slope for horizontal distance 
not to exceed 13 inches (330 mm). Signs shall be 
posted at upper and lower levels to indicate steepness 
of the slope. 
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SECTION 8-604 
EQUIVALENT FACILITATION 


Use of other designs and technologies, or deviation from par- 
ticular technical and scoping requirements, are permitted if 
the application of the alternative provisions contained in Sec- 
tion 8-603 would threaten or destroy the historical signifi- 
cance or character-defining features of the historical building 


or property. 


ik 


bp 


Such alternatives shall be applied only on an item-by- 
item or a case-by-case basis. 


Access provided by experiences, services, functions, 
materials and resources through methods including, but 
not limited to, maps, plans, videos, virtual reality and 
related equipment, at accessible levels. The alternative 
design and/or technologies used will provide substan- 
tially equivalent or greater accessibility to, and usabil- 
ity of, the facility. 


. The official charged with the enforcement of the stan- 


dards shall document the reasons for the application of 
the design and/or technologies and their effect on the 
historical significance or character-defining features. 
Such documentation shall be in accordance with Sec- 
tion 8-602.2, Item 2, and shall include the opinion and 
comments of state or local accessibility officials, and 
the opinion and comments of representative local 
groups of people with disabilities. Such documentation 
shall be retained in the permanent file of the enforcing 
agency. Copies of the required documentation should 
be available at the facility upon request. 


Note: For commercial facilities and places of public 
accommodation (Title III entities). 


Equivalent facilitation for an element of a building or 
property when applied as a waiver of an ADA accessibility 
requirement will not be entitled to the Federal Department of 
Justice certification of this code as rebuttable evidence of 
compliance for that element. 
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CHAPTER 8-7 
STRUCTURAL REGULATIONS 


SECTION 8-701 
PURPOSE, INTENT AND SCOPE 


8-701.1 Purpose. The purpose of the CHBC is to provide 
alternative regulations to the regular code for the structural 
safety of buildings designated as qualified historical build- 
ings or properties. The CHBC requires enforcing agencies to 
accept any reasonably equivalent alternatives to the regular 
code when dealing with qualified historical buildings or prop- 
erties. 


8-701.2 Intent. The intent of this chapter is to encourage the 
preservation of qualified historical buildings or structures 
while providing standards for a minimum level of building 
performance with the objective of preventing partial or total 
structural collapse such that the overall risk of life-threaten- 
ing injury as a result of structural collapse is low. 


8-701.3 Application. The alternative structural regulations 
provided by Section 8-705 are to be applied in conjunction 
with the regular code whenever a structural upgrade or recon- 
struction is undertaken for qualified historical buildings or 
properties. 


SECTION 8-702 
GENERAL 


8-702.1 The CHBC shall not be construed to allow the 
enforcing agency to approve or permit a lower level of safety 
of structural design and construction than that which is rea- 
sonably equivalent to the regular code provisions in occupan- 
cies which are critical to the safety and welfare of the public 
at large, including, but not limited to, public and private 
schools, hospitals, municipal police and fire stations and 
essential services facilities. 


8-702.2 Nothing in these regulations shall prevent voluntary 
and partial seismic upgrades when it is demonstrated that 
such upgrades will improve life safety and when a full 
upgrade would not otherwise be required. 


SECTION 8-703 
STRUCTURAL SURVEY 


8-703.1 Scope. When a structure or portion of a structure is to 
be evaluated for structural capacity under the CHBC, it shall 
be surveyed for structural conditions by an architect or engi- 
neer knowledgeable in historical structures. The survey shall 
evaluate deterioration or signs of distress. The survey shall 
determine the details of the structural framing and the system 
for resistance of gravity and lateral loads. Details, reinforce- 
ment and anchorage of structural systems and veneers shall 
be determined and documented where these members are 
relied on for seismic lateral resistance. 
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8-703.2 The results of the survey shall be utilized for evaluat- 
ing the structural capacity and for designing modifications to 
the structural system to reach compliance with this code. 


8-703.3 Historical records. Past historical records of the 
structure or similar structures may be used in the evaluation, 
including the effects of subsequent alterations. 


SECTION 8-704 
NONHISTORICAL ADDITIONS AND 
NONHISTORICAL ALTERATIONS 


8-704.1 New nonhistorical additions and nonhistorical alter- 
ations which are structurally separated from an existing his- 
torical building or structure shall comply with regular code 
requirements, 


8-704.2 New nonhistorical additions which impose vertical or 
lateral loads on an existing structure shall not be permitted 
unless the affected part of the supporting structure is evalu- 
ated and strengthened, if necessary, to meet regular code 
requirements. 


Note: For use of archaic materials, see Chapter 8-8. 


SECTION 8-705 
STRUCTURAL REGULATIONS 


8-705.1 Gravity loads. The capacity of the structure to resist 
gravity loads shall be evaluated and the structure strength- 
ened as necessary. The evaluation shall include all parts of 
the load path. Where no distress is evident, and a complete 
load path is present, the structure may be assumed adequate 
by having withstood the test of time if anticipated dead and 
live loads will not exceed those historically present. 


8-705.2 Wind and seismic loads. The ability of the structure 
to resist wind and seismic loads shall be evaluated. Wind 
loads shall be considered when appropriate, but need not 
exceed 75% of the wind loads prescribed by the regular code. 
The evaluation shall be based on the requirements of Section 
8-706. 


8.705.2.1 Any unsafe conditions in the lateral-load-resist- 
ing system shall be corrected, or alternative resistance 
shall be provided. When strengthening is required, addi- 
tional resistance shall be provided to meet the minimum 
requirements of the CHBC. The strengthening measures 
shall be selected with the intent of meeting the perfor- 
mance objectives set forth in Sectio 8-701.2. The evalua- 
tion of structural members and structural systems for 
seismic loads shall consider the inelastic performance of 
structural members and their ability to maintain load-car- 
rying capacity during the seismic loadings prescribed by 
the regular code. 


8.705.2.2 The architect or engineer shall consider addi- 
tional measures with minimal loss of, and impact to, his- 


13 


STRUCTURAL REGULATIONS 


torical materials which will reduce damage and needed 
repairs in future earthquakes to better preserve the histori- 
cal structure in perpetuity. These additional measures shall 
be presented to the owner for consideration as part of the 
rehabilitation or restoration. 


SECTION 8-706 
LATERAL LOAD REGULATIONS 


8-706.1 Seismic forces. Strength-level seismic forces used to 
evaluate the structure for resistance to seismic loads shall be 
based on the R-values tabulated in the regular code for similar 
lateral-force-resisting systems including consideration of the 
structural detailing of the members where such R-values 
exist. Where such R-values do not exist, an appropriate R- 
value shall be rationally assigned considering the structural 
detailing of the members. 


Exceptions: 


1. The forces need not exceed 0.75 times the seismic 
forces prescribed by the regular code requirements. 


2. For Risk Category I, II or III structures, near-fault 
increases in ground motion (maximum considered 
earthquake ground motion of 0.2 second spectral 
response greater than 150 percent at 5 percent damp- 
ing) need not be considered when the fundamental 
period of the building is 0.5 seconds in the direction 
under consideration. 


3. For Risk Category I or II structures, the seismic base 
shear need not exceed 0.30W. 


4. For Risk Category III or IV structures, the seismic 
base shear need not exceed 0.40W. 


8-706.1.1 When a building is to be strengthened with the 
addition of a new lateral force resisting system, the R 
value of the new system can be used when the new lateral 
force resisting system resists at least 75 percent of the 
building’s base shear regardless of its relative rigidity. 


8-706.1.2 Evaluation and seismic improvement of unrein- 
forced masonry bearing wall buildings shall comply with 
the California Existing Building Code (CEBC), Appendix 
Chapter Al 2013 Edition, and as modified by the CHBC. 


Exceptions: 


1, Alternative standards may be used on a case-by- 
case basis when approved by the authority having 
jurisdiction. It shall be permitted to exceed the 
strength limitation of 100 psi in Section A108.2 
of the CEBC when test data and building config- 
uration supports higher values subject to the 
approval of the authority having jurisdiction. 


2. CEBC Section A102.2 shall not apply to Quali- 
fied Historical Buildings in Risk Category III 
buildings and other structures whose primary 
occupancies are public assembly with an occu- 
pancy load greater than 300. 
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8-706.1.3 All deviations from the detailing provisions of 
the lateral-force-resisting systems shall be evaluated for 
stability and the ability to maintain load-carrying capacity 
at the expected inelastic deformations. 


8-706.2 Existing building performance. The seismic resis- 
tance may be based upon the ultimate capacity of the struc- 
ture to perform, giving due consideration to ductility and 
reserve strength of the lateral-force-resisting system and 
materials while maintaining a reasonable factor of safety. 
Broad judgment may be exercised regarding the strength and 
performance of materials not recognized by regular code 
requirements. (See Chapter 8-8, Archaic Materials and Meth- 
ods of Construction.) 


8-706.2.1 All structural materials or members that do not 
comply with detailing and proportioning requirements of 
the regular code shall be evaluated for potential seismic 
performance and the consequence of non-compliance. All 
members that would be reasonably expected to fail and 
lead to collapse or life threatening injury when subjected 
to seismic demands shall be judged unacceptable, and 
appropriate structural strengthening shall be developed. 


8-706.3 Load path. A complete and continuous load path, 
including connections, from every part or portion of the struc- 
ture to the ground shall be provided for the required forces. It 
shall be verified that the structure is adequately tied together 
to perform as a unit when subjected to earthquake forces. 


8-706.4 Parapets. Parapets and exterior decoration shall be 
investigated for conformance with regular code requirements 
for anchorage and ability to resist prescribed seismic forces. 


An exception to regular code requirements shall be permit- 
ted for those parapets and decorations which are judged not to 
be a hazard to life safety. 


8-706.5 Nonstructural features. Nonstructural features of 
historical structure, such as exterior veneer, cornices and dec- 
orations, which might fall and create a life-safety hazard in an 
earthquake, shall be evaluated. Their ability to resist seismic 
forces shall be verified, or the feature shall be strengthened 
with improved anchorage when appropriate. 


8-706.5.1 Partitions and ceilings of corridors and stair- 
ways serving an occupant load of 30 or more shall be 
investigated to determine their ability to remain in place 
when the building is subjected to earthquake forces. 


8-706.5.2 Seismic forces used to evaluate and improve 
nonstructural components and their anchorage, where 
required, shall comply with ASCE 41 or need not exceed 
0.75 times the seismic forces prescribed by the require- 
ments of the regular code. 
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CHAPTER 8-8 
ARCHAIC MATERIALS AND METHODS OF CONSTRUCTION 


SECTION 8-801 
PURPOSE, INTENT AND SCOPE 


8-801.1 Purpose. The purpose of the CHBC is to provide 
regulations for the use of historical methods and materials of 
construction that are at variance with regular code require- 
ments or are not otherwise codified, in buildings or structures 
designated as qualified historical buildings or properties. The 
CHBC require enforcing agencies to accept any reasonably 
equivalent alternatives to the regular code when dealing with 
qualified historical buildings or properties. 


8-801.2 Intent. It is the intent of the CHBC to provide for the 
use of historical methods and materials of construction that 
are at variance with specific code requirements or are not oth- 
erwise codified. 


8-801.3 Scope. Any construction type or material that is, or 
was, part of the historical fabric of a structure is covered by 
this chapter. Archaic materials and methods of construction 
present in a historical structure may remain or be reinstalled 
or be installed with new materials of the same class to match 
existing conditions. 


SECTION 8-802 
GENERAL ENGINEERING APPROACHES 


Strength values for archaic materials shall be assigned based 
upon similar conventional codified materials, or on tests as 
hereinafter indicated. The archaic materials and methods of 
construction shall be thoroughly investigated for their details 
of construction in accordance with Section 8-703. Testing 
shall be performed when applicable to evaluate existing con- 
ditions. The architect or structural engineer in responsible 
charge of the project shall assign allowable stresses or 
strength levels to archaic materials. Such assigned strength 
values shall not be greater than those provided for in the fol- 
lowing sections without adequate testing, and shall be subject 
to the concurrence of the enforcing agency. 


SECTION 8-803 
NONSTRUCTURAL ARCHAIC MATERIALS 


Where nonstructural historical materials exist in uses which 
do not meet the requirements of the regular code, their contin- 
ued use is allowed by this code, provided that any public 
health and life-safety hazards are mitigated subject to the 
concurrence of the enforcing agency. 


SECTION 8-804 
ALLOWABLE CONDITIONS 
FOR SPECIFIC MATERIALS 


Archaic materials which exist and are to remain in qualified 
historical buildings or structures shall be evaluated for their 
condition and for loads required by this code. The structural 


2022 CALIFORNIA HISTORICAL BUILDING CODE 


survey required in Section 8-703 of the CHBC shall docu- 
ment existing conditions, reinforcement, anchorage, deterio- 
ration and other factors pertinent to establishing allowable 
stresses, strength levels and adequacy of the archaic materi- 
als. The remaining portion of this chapter provides additional 
specific requirements for commonly encountered archaic 
materials. 


SECTION 8-805 
MASONRY 


For adobe, see Section 8-806. 


8-805.1 Existing solid masonry. Existing solid masonry 
walls of any type, except adobe, may be allowed, without 
testing, a maximum ultimate strength of nine pounds per 
square inch (62.1 kPa) in shear where there is a qualifying 
statement by the architect or engineer that an inspection has 
been made, that mortar joints are filled and that both brick 
and mortar are reasonably good. The shear stress above 
applies to unreinforced masonry, except adobe, where the 
maximum ratio of unsupported height or length to thickness 
does not exceed 13, and where minimum quality mortar is 
used or exists. Wall height or length is measured to support- 
ing or resisting elements that are at least twice as stiff as the 
tributary wall. Stiffness is based on the gross section. Shear 
stress may be increased by the addition of 10 percent of the 
axial direct stress due to the weight of the wall directly above. 
Higher-quality mortar may provide a greater shear value and 
shall be tested in accordance with Appendix A, Chapter Al of 
the California Existing Building Code (CEBC) 2010 edition, 
and as modified by the CHBC, 


8-805.2 Stone masonry. 


8-805.2.1 Solid-backed stone masonry. Stone masonry 
solidly backed with brick masonry shall be treated as solid 
brick masonry as described in Section 8-805.1 and in the 
2009 IEBC, provided representative testing and inspection 
verifies solid collar joints between stone and brick and that 
a reasonable number of stones lap with the brick wythes as 
headers or that steel anchors are present. Solid stone 
masonry where the wythes of stone effectively overlap to 
provide the equivalent header courses may also be treated 
as solid brick masonry. 


8-805.2.2 Independent wythe stone masonry. Stone 
masonry with independent face wythes may be treated as 
solid brick masonry as described in Section 8-805.1 and 
the CEBC, provided representative testing and inspection 
verify that the core is essentially solid in the masonry wall 
and that steel ties are epoxied in drilled holes between 
outer stone wythes at floors, roof and not to exceed 4 feet 
(1219 mm) on center in each direction, between floors and 
roof. A reinforcing element shall exist or be provided at or 
near the top of all stone masonry walls. 
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8-805.2.3 Testing of stone masonry. Testing of stone 
masonry shall be similar to the 2010 CEBC requirements 
for brick masonry, except that representative stones which 
are not interlocked shall be pulled outward from the wall 
and shear area appropriately calculated after the test. 


8-805.3 Reconstructed walls. Totally reconstructed walls 
utilizing original brick or masonry, constructed similar to 
original, shall be constructed in accordance with the regular 
code. Repairs or infills may be constructed in a similar man- 
ner to the original walls without conforming to the regular 
code. 


SECTION 8-806 
ADOBE 


8-806.1 General. Unburned clay masonry may be con- 
structed, reconstructed, stabilized or rehabilitated subject to 
this chapter. Alternative approaches which provide an equiv- 
alent or greater level of safety may be used, subject to the 
concurrence of the enforcing agency. 


8-806.2 Moisture protection. Provisions shall be in-place to 
protect adobe structures from deterioration due to moisture 
penetration. Adobe shall be maintained in reasonably good 
condition. Particular attention shall be given to moisture con- 
tent of adobe walls. Unmaintained walls or ruins shall be 
evaluated for safety based on their condition and stability. 
Additional protection measures may be appropriate subject to 
the concurrence of the enforcing agency. 


8-806.3 Height to thickness ratio. Unreinforced new or 
existing adobe walls meeting these criteria need not be evalu- 
ated for out of plane failure. Where existing dimensions do 
not meet these conditions, additional strengthening measures, 
such as a bond beam, may be appropriate. Existing sod or 
rammed earth walls shall be considered similar to the extent 
these provisions apply. 


1. One-story adobe load-bearing walls shall not exceed a 
height-to-thickness ratio of 6. 


2. Two-story adobe buildings or structures’ height- to- 
thickness wall ratio shall not exceed 6 at the ground 
floor and 5 at the second floor, and shall be measured at 
floor-to-floor height when the second floor and attic 
ceiling/roof are connected to the wall as described 
below. 


8-806.4 Nonload-bearing adobe. Nonload-bearing adobe 
partitions and gable end walls shall be evaluated for stability 
and anchored against out-of-plane failure if necessary. 


8-806.5 Bond beam. Where provided, a bond beam or equiv- 
alent structural element shall be located at the top of all adobe 
walls, and at the second floor for two-story buildings or struc- 
tures. The size and configuration of the structural element 
shall be sufficient to provide an effective brace for the wall, 
to tie the building together and to connect the wall to the floor 
or roof. 


8-806.6 Repair or reconstruction. Repair or reconstruction 
of wall area may utilize unstabilized brick or adobe masonry 
designed to be compatible with the constituents of the exist- 
ing adobe materials. 
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8-806.7 Shear values. Existing adobe may be allowed a max- 
imum strength level of twelve pounds per square inch (82.7 
kPa) for shear. 


8-806.8 Mortar. Mortar may be of the same soil composition 
as that used in the existing wall, or in new walls as necessary 
to be compatible with the adobe brick. 


SECTION 8-807 
wooD 


8-807.1 Existing wood diaphragms or walls. Existing wood 
diaphragms or walls of straight or diagonal sheathing shall be 
assigned shear resistance values appropriate with the fasten- 
ers and materials functioning in conjunction with the sheath- 
ing. The structural survey shall determine fastener details and 
spacings and verify a load path through floor construction. 
Shear values of Tables 8-8-A and 8-8-B. 


8-807.2 Wood lath and plaster. Wood lath and plaster walls 
and ceilings may be utilized using the shear values referenced 
in Section 8-807.1. 


8-807.3 Existing wood framing. Existing wood framing 
members may be assigned allowable stresses consistent with 
codes in effect at the time of construction. Existing or new 
replacement wood framing may be of archaic types originally 
used if properly researched, such as balloon and single wall. 
Wood joints such as dovetail and mortise and tenon types 
may be used structurally, provided they are well made. Lum- 
ber selected for use and type need not bear grade marks, and 
greater or lesser species such as low-level pine and fir, box- 
wood and indigenous hardwoods and other variations may be 
used for specific conditions where they were or would have 
been used. 


Wood fasteners such as square or cut nails may be used 
with a maximum increase of 50 percent over wire nails for 
shear. 


SECTION 8-808 
CONCRETE 


8-808.1 Materials. Natural cement concrete, unreinforced 
rubble concrete and similar materials may be utilized wher- 
ever that material is used historically. Concrete of low 
strength and with less reinforcement than required by the reg- 
ular code may remain in place. The architect or engineer shall 
assign appropriate values of strength based on testing of sam- 
ples of the materials. Bond and development lengths shall be 
determined based on historical information or tests. 


8-808.2 Detailing. The architect or engineer shall carefully 
evaluate all detailing provisions of the regular code which are 
not met and shall consider the implications of these variations 
on the ultimate performance of the structure, giving due con- 
sideration to ductility and reserve strength. 


SECTION 8-809 
STEEL AND IRON 


The hand-built, untested use of wrought or black iron, the use 
of cast iron or grey iron, and the myriad of joining methods 
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that are not specifically allowed by code may be used wher- 
ever applicable and wherever they have proven their worth 
under the considerable span of years involved with most 
qualified historical buildings or structures. Uplift capacity 
should be evaluated and strengthened where necessary. Fixed 
conditions or midheight lateral loads on cast iron columns 
that could cause failure should be taken into account. Existing 
structural wrought, forged steel or grey iron may be assigned 
the maximum working stress prevalent at the time of original 
construction. 


SECTION 8-810 
HOLLOW CLAY TILE 


The historical performance of hollow clay tile in past earth- 
quakes shall be carefully considered in evaluating walls of 
hollow clay tile construction. Hollow clay tile bearing walls 
shall be evaluated and strengthened as appropriate for lateral 
loads and their ability to maintain support of gravity loads. 
Suitable protective measures shall be provided to prevent 
blockage of exit stairways, stairway enclosures, exit ways 
and public ways as a result of an earthquake. 


SECTION 8-811 
VENEERS 


8-811.1 Terra cotta and stone. Terra cotta, cast stone and 
natural stone veneers shall be investigated for the presence of 
suitable anchorage. Steel anchors shall be investigated for 


ARCHAIC MATERIALS AND METHODS OF CONSTRUCTION 


deterioration or corrosion. New or supplemental anchorage 
shall be provided as appropriate. 


8-811.2 Anchorage. Brick veneer with mechanical anchor- 
age at spacings greater than required by the regular code may 
remain, provided the anchorages have not corroded. Nail 
strength in withdrawal in wood sheathing may be utilized to 
its capacity in accordance with code values. 


SECTION 8-812 
GLASS AND GLAZING 


8-812.1 Glazing subject to human impact. Historical glaz- 
ing material located in areas subject to human impact may be 
approved subject to the concurrence of the enforcing agency 
when alternative protective measures are provided. These 
measures may include, but not be limited to, additional glaz- 
ing panels, protective film, protective guards or systems, and 
devices or signs which would provide adequate public safety. 


8-812.2 Glazing in fire-rated systems. See Section 8-402.3. 


TABLE8-8A 
STRENGTH VALUES FOR EXISTING MATERIALS 


1 STRENGTH LEVEL CAPACITY 
EXISTING MATERIALS OR CONFIGURATIONS OF MATERIALS 14.594 for Nim 


1. Horizontal diaphragms?” 


1.1 Roofs with straight sheathing and roofing applied directly to the sheathing 


300 Ibs per foot for seismic shear 


1.2 Roofs with diagonal sheathing and roofing applied directly to the sheathing | 750 Ibs per foot for seismic shear 


1.3 Floors with straight tongue-and-groove sheathing 


1.4 Floors with straight sheathing and finished wood flooring with board 


edges offset or perpendicular 
1.5 Floors with diagonal sheathing and finished 


2. Crosswalls*? 
2.1 Plaster on wood or metal lath 
2.2 Plaster on gypsum lath 
2.3 Gypsum wallboard, unblocked edges 
2.4 Gypsum wallboard, blocked edges 


3. Existing footings, wood framing, structural steel and reinforcing steel 


3.1 Plain concrete footings 
3.2 Douglas fir wood 

3.3 Reinforcing steel 

3.4 Structural steel 


' Material must be sound and in good condition. 


300 Ibs per foot for seismic shear 
1,500 lbs per foot for seismic shear 


1,800 Ibs per foot for seismic shear 


Per side: 600 Ibs per foot for seismic shear 
550 lbs per foot for seismic shear 
200 lbs per foot for seismic shear 
400 Ibs per foot for seismic shear 


f= 1,500 psi (10.34 MPa) unless otherwise shown by tests’ 
Allowable stress same as D.F. No. 1° 

f= 40,000 Ibs per square inch (124.1 N/mm’) maximum 

f, = 33,000 lbs per square inch (137.9 N/mm’) maximum 


> Shear values of these materials may be combined, except the total combined value shall not exceed 900 pounds per foot (13,140 N/m). 
* Stresses given may be increased for combinations of loads as specified in the regular code. 
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TABLE 8-8B 


STRENGTH VALUES OF NEW MATERIALS USED IN CONNECTION WITH EXISTING CONSTRUCTION 


NEW MATERIALS OR CONFIGURATIONS OF MATERIALS 


1. Horizontal diaphragms” 
1.1 '°/,, inch minimum plywood sheathing fastened directly over existing 


straight sheathing with edges of plywood located on center of individual 
sheathing boards and fastened with minimum #8x 1'/, inch wood screws 


or nails with helical threads 0.13 inch min. diameter and 1'/, inch min. 
length at 4 inch centers all panel edges and 12 inch centers each way in 
field. 

Same plywood and attachments as 1.1 fastened directly over existing 
diagonal sheathing. 

*/, inch plywood sheathing fastened directly over existing straight or 


diagonal sheathing with ends and edges on centers of individual sheathing 


boards and fastened with #6 wood screws or nails with helical threads 
0.13 inch minimum diameter and 1'/, inch min, length at 6 inch centers 
tall panel edges and 12 inch centers each way in field. 


2. Shear walls: 
Plywood sheathing applied directly over wood studs. No value shall be 
given to plywood applied over existing plaster or wood sheathing 


3. Crosswalls: (special procedure only) 
3.1 Plywood sheathing applied directly over wood studs. No value shall be 
given to plywood applied over existing plaster or wood sheathing 
3.2 Drywall or plaster applied directly over wood studs 
3.3 Drywall or plaster applied to sheathing over existing wood studs 


4. Tension bolts 
a. Bolts extending entirely through unreinforced masonry walls secured 
with bearing plates on far side of a three-wythe- minimum wall with at 
least 30 square inches (19 350 mm?) of area*® 
b. All thread rod extending to the exterior face of the wall installed in 
adhesive’ 


5. Shear bolts 
Bolts embedded a minimum of 8 inches (203 mm) into unreinforced 
masonry walls and centered in a 2'/,-inch-diameter (63.5 mm) hole filled 
with dry-pack or nonshrink grout. Through bolts with first 8 inches (203 
mm) as noted above and embedded all thread rod as noted in Item 4.b*”” 
6. Infilled walls 
Reinforced masonry infilled openings in existing unreinforced masonry 
walls. Provide keys or dowels to match reinforcing. 
7. Reinforced masonry 
Masonry piers and walls reinforced per the regular code 


8. Reinforced concrete 


STRENGTH LEVEL CAPACITY’ 


1,500 lbs per foot 


1,800 Ibs per foot 


900 Ibs per foot 


100 percent of the value specified in the regular code for 
shear walls 


133 percent of the value specified in the regular code for 
shear walls 


100 percent of the values in the regular code 
50 percent of the values specified in the regular code 


5,400 lbs (24,010 N) per bolt® 
2,700 Ibs (12,009 N) per bolt for two-wythe walls® 


3,600 Ibs (16,014 N) per bolt 


'/, inch (12.7 mm) diameter = 1050 Ibs (4671 N)° 
5), inch (15.9 mm) diameter = 1500 Ibs (6672 NY’ 
*/, inch (19 mm) diameter = 2250 Ibs (10,008 N)° 


Same as values specified for unreinforced masonry walls 


Same as values specified in the regular code* 


Concrete footings, walls and piers reinforced as specified in the regular code | Same as values specified in the regular code® 


and designed for tributary loads 


Values are for strength level loads as defined in regular code standards. 

Values may be adjusted for other fasteners when approved by the enforcing authority. 
In addition to existing sheathing value. 

Bolts to be '/,-inch (12.7 mm) minimum diameter. 


Other bolt sizes, values and installation methods may be used provided a testing program is conducted in accordance with regular code standards. Bolt spacing 


shall not exceed 6 feet. (1830 mm) on center and shall not be less than 12 inches (305) mm) on center. 


Other masonry based on tests or other substantiated data, 
Embedded bolts to be tested as specified in regular code standards. 


Oi 92) SP oa 


removed from drilled holes prior to installation. 
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Stresses given may be increased for combinations of loads as specified in the regular code. 
Adhesives shall be approved by the enforcing agency and installed in accordance with the manufacturer’s recommendations. All drilling dust shall be 
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CHAPTER 8-9 
MECHANICAL, PLUMBING AND ELECTRICAL REQUIREMENTS 


SECTION 8-901 . 
PURPOSE, INTENT AND SCOPE 


8-901.1 Purpose. The purpose of the CHBC is to provide 
regulations for the mechanical, plumbing and electrical sys- 
tems of buildings designated as qualified historical buildings 
or properties. The CHBC requires enforcing agencies to 
accept any reasonable equivalent solutions to the regular code 
when dealing with qualified historical buildings or properties. 


8-901.2 Intent. The intent of the CHBC is to preserve the 
integrity of qualified historical buildings or properties while 
providing a reasonable level of protection from fire, health 
and life-safety hazards (hereinafter referred to as safety haz- 
ards) for the building occupants. 


8-901.3 Scope. The CHBC shall be applied in conjunction 
with the regular code whenever compliance with the regular 
code is required for qualified historical buildings or proper- 
ties. 


8-901.4 Safety hazard. No person shall permit any safety 
hazard to exist on premises under their control, or fail to take 
immediate action to abate such hazard. Existing systems 
which constitute a safety hazard when operational may 
remain in place, provided they are completely and perma- 
nently rendered inoperative. Safety hazards created by inop- 
erative systems shall not be permitted to exist. Requirements 
of the regular code concerning general regulations shall be 
complied with, except that the enforcing agency shall accept 
solutions which do not cause a safety hazard. 


8-901.5 Energy conservation. Qualified historical buildings 
or properties covered by this part are exempted from compli- 
ance with energy conservation standards. When new nonhis- 
torical lighting and space conditioning system components, 
devices, appliances and equipment are installed, they shall 
comply with the requirements of Title 24, Part 6, The Califor- 
nia Energy Code, except where the historical significance or 
character-defining features are threatened. 


SECTION 8-902 
MECHANICAL 


8-902.1 General. Mechanical systems shall comply with the 
regular code unless otherwise modified by this chapter. 


8-902.1.1 The provisions of the CHBC shall apply to the 
acceptance, location, installation, alteration, repair, reloca- 
tion, replacement or addition of any heating, ventilating, 
air conditioning, domestic incinerators, kilns or miscella- 
neous heat-producing appliances or equipment within or 
attached to a historical building. 


8-902.1.2 Existing systems which do not, in the opinion of 
the enforcing agency, constitute a safety hazard may 
remain in use. 
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8-902.1.3 The enforcing agency may approve any alterna- 
tive to the CHBC which would achieve equivalent life 
safety. 


8-902.2 Heating facilities. All dwelling-type occupancies 
covered under this chapter shall be provided with heating 
facilities. Wood-burning or pellet stoves or fireplaces may be 
acceptable as heating facilities. 


8-902.3 Fuel oil piping and tanks. Fuel oil piping and tanks 
shall comply with regular code requirements except that the 
enforcing agency may waive such requirements where the 
lack of compliance does not create a safety or environmental 
hazard. 


8-902.4 Heat-producing and cooling equipment. Heat-pro- 
ducing and cooling equipment shall comply with the regular 
code requirements governing equipment safety, except that 
the enforcing agency may accept alternatives which do not 
create a safety hazard. 


8-902.5 Combustion air. 


8-902.5.1 All fuel-burning appliances and equipment shall 
be provided a sufficient supply of air for proper fuel com- 
bustion, ventilation and draft hood dilution. 


8-902.5.2 The enforcing agency may require operational 
tests for combustion air systems which do not comply with 
applicable requirements of the regular code. 


8-902.6 Venting of appliances. 


8-902.6.1 Every appliance required to be vented shall be 
connected to an approved venting system. Venting sys- 
tems shall develop a positive flow adequate to convey all 
combustion products to the outside atmosphere. 


8-902.6.2 Masonry chimneys in structurally sound condi- 
tion may remain in use for all fuel-burning appliances, 
provided the flue is evaluated and documentation provided 
that the masonry and grout are in good condition. Terra 
cotta chimneys and Type C metallic vents installed in con- 
cealed spaces shall not remain in use unless otherwise mit- 
igated and approved on a case-by-case basis. 


8-902.6.3 The enforcing agency may require operational 
tests for venting systems which do not comply with appli- 
cable requirements of the regular code. 


8-902.7 Ducts. 


8-902.7.1 New ducts shall be constructed and installed in 
accordance with applicable requirements of the regular 
code. 


8-902.7.2 Existing duct systems which do not comply with 
applicable requirements of the regular code and do not, in 
the opinion of the enforcing agency, constitute a safety or 
health hazard may remain in use. 
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8-902.8 Ventilating systems. 


8-902.8.1 Ventilating systems shall be installed so that no 
safety hazard is created. 


8-902.8.2 Grease hoods and grease hood exhaust systems 
shall be furnished and installed in accordance with appli- 
cable requirements of the regular code. Existing systems 
which are altered shall comply with the regular code. 


8-902.9 Miscellaneous equipment requirements. 


8-902.9.1 The following appliances and equipment shall 
be installed so that no safety hazard is created: warm air 
furnaces, space heating equipment, vented decorative 
appliances, floor furnaces, vented wall furnaces, unit heat- 
ers, room heaters, absorption units, refrigeration equip- 
ment, duct furnaces, infrared radiant heaters, domestic 
incinerators, miscellaneous heat-producing appliances and 
water heaters. 


8-902.9.2 Storage-type water heaters shall be equipped 
with a temperature- and pressure-relief valve in accor- 
dance with applicable requirements of the regular code. 


SECTION 8-903 
PLUMBING 


8-903.1 General. Plumbing systems shall comply with the 
regular code unless otherwise noted. 


8-903.1.1 The provisions of the CHBC shall apply to the 
acceptance, location, installation, alteration, repair, reloca- 
tion, replacement or addition of any plumbing system or 
equipment within or attached to a historical building. 


8-903.1.2 Existing systems which do not, in the opinion of 
the enforcing agency, constitute a safety hazard may 
remain in use. 


8-903.1.3 The enforcing agency may approve any alterna- 
tive to these regulations which achieves reasonably equiv- 
alent life safety. 


8-903.2 Residential occupancies. 


8-903.2.1 Where toilet facilities are provided, alternative 
sewage disposal methods may be acceptable if approved 
by the local health department. In hotels, where private 
facilities are not provided, water closets at the ratio of one 
for each 15 rooms may be acceptable. 


8-903.2.2 Toilet facilities are not required to be on the 
same floor or in the same building as sleeping rooms. 
Water-flush toilets may be located in a building immedi- 
ately adjacent to the sleeping rooms. When alternative 
sewage disposal methods are utilized, they shall be located 
a minimum distance from the sleeping rooms or other 
locations as approved by the local health department. 


8-903.2.3 Kitchen sinks shall be provided in all kitchens. 
The sink and countertop may be of any smooth nonabsor- 
bent finish which can be maintained in a sanitary condi- 
tion. 


8-903.2.4 Hand washing facilities shall be provided for 
each dwelling unit and each hotel guest room. A basin and 
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pitcher may be acceptable as adequate hand washing facil- 
ities, 
8-903.2.5 Hot or cold running water is not required for 


each plumbing fixture, provided a sufficient amount of 
water is supplied to permit the fixture’s normal operation. 


8-903.2.6 Bathtubs and lavatories with filler spouts less 
than 1 inch (25.4 mm) above the fixture rim may remain in 
use, provided there is an acceptable overflow below the 
rim. 


8-903.2.7 Original or salvage water closets, urinals and 
flushometer valves shall be permitted in qualified histori- 
cal buildings or properties. Historically accurate reproduc- 
tion, nonlow-consumption water closets, urinals and 
flushometer valves shall be permitted except where histor- 
ically accurate fixtures that comply with the regular code 
are available. 


8-903.3 Materials. New nonhistorical materials shall comply 
with the regular code requirements. The enforcing agency 
shall accept alternative materials which do not create a safety 
hazard where their use is necessary to maintain the historical 
integrity of the building. 


8-903.4 Drainage and vent systems. Plumbing fixtures shall 
be connected to an adequate drainage and vent system. The 
enforcing agency may require operational tests for drainage 
and vent systems which do not comply with applicable 
requirements of the regular code. Vent terminations may be 
installed in any location which, in the opinion of the enforc- 
ing agency, does not create a safety hazard. 


8-903.5 Indirect and special wastes. Indirect and special 
waste systems shall be installed so that no safety hazard is 
created. Chemical or industrial liquid wastes which may det- 
rimentally affect the sanitary sewer system shall be pretreated 
to render them safe prior to discharge. 


8-903.6 Traps and interceptors. Traps and interceptors shall 
comply with the regular code requirements except that the 
enforcing agency shall accept solutions which do not increase 
the safety hazard. Properly maintained “S” and drum traps 
may remain in use. 


8-903.7 Joints and connections. 


8-903.7.1 Joints and connections in new plumbing systems 
shall comply with applicable requirements of the regular 
code. 


8-903.7.2 Joints and connections in existing or restored 
systems may be of any type that does not create a safety 
hazard. 


8-903.8 Water distribution. Plumbing fixtures shall be con- 
nected to an adequate water distribution system. The enforc- 
ing agency may require operational tests for water 
distribution systems which do not comply with applicable 
requirements of regular code. Prohibited (unlawful) connec- 
tions and cross connections shall not be permitted. 


8-903.9 Building sewers and private sewage disposal sys- 
tems. New building sewers and new private sewage disposal 
systems shall comply with applicable requirements of the 
regular code. 
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8-903.10 Fuel-gas piping. Fuel-gas piping shall comply with 
the regular code requirements except that the enforcing 
agency shall accept solutions which do not increase the safety 
hazard. 


SECTION 8-904 - 
ELECTRICAL 


8-904.1 General. Electrical systems shall comply with the 
regular code unless otherwise permitted by this code, or 
approved by the authority having jurisdiction. 


8-904.1.1 The provisions of the CHBC shall apply to the 
acceptance, location, installation, alteration, repair, reloca- 
tion, replacement or addition of any electrical system or 
portion thereof, the premise wiring, or equipment fixed in 
place as related to restoration within or attached to a quali- 
fied historical building or property. 


8-904.1.2 Existing systems, wiring methods and electrical 
equipment which do not, in the opinion of the enforcing 
agency, constitute a safety hazard may remain in use. 


8-904.1.3 The enforcing agency may approve any alterna- 
tive to the CHBC which achieves equivalent safety. 


8-904.1.4 Archaic methods that do not appear in present 
codes may remain and may be extended if, in the opinion 
of the enforcing agency, they constitute a safe installation. 


8-904.2 Wiring methods. 


8-904.2.1 Where existing branch circuits do not include an 
equipment grounding conductor and, in the opinion of the 
enforcing agency, it is impracticable to connect an equip- 
ment grounding conductor to the grounding electrode sys- 
tem, receptacle convenience outlets may remain the 
nongrounding type. 


8-904.2.2 Ground fault circuit interrupter (GFCI) pro- 
tected receptacles shall be installed where replacements 
are made at receptacle outlets that are required to be so 
protected by the regular code in effect at the time of 
replacement. Metallic face plates shall either be grounded 
to the grounded metal outlet box or be grounded to the 
grounding-type device when used with devices supplied 
by branch circuits without equipment grounding conduc- 
tors. 


8-904.2.3 Grounding-type receptacles shall not be used 
without a grounding means in an existing receptacle outlet 
unless GFCI protected. Existing nongrounding receptacles 
shall be permitted to be replaced with nongrounding or 
grounding-type receptacles where supplied through a 
ground fault circuit interrupter. 


8-904.2.4 Extensions of existing branch circuits without 
equipment-grounding conductors shall be permitted to 
supply grounding-type devices only when the equipment 
grounding conductor of the new extension is grounded to 
any accessible point on the grounding electrode system. 


8-904.2.5 Receptacle outlet spacing and other related dis- 
tance requirements shall be waived or modified if deter- 
mined to be impracticable by the enforcing agency. 
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8-904.2.6 For the replacement of lighting fixtures on an 
existing nongrounded lighting outlet, or when extending 
an existing nongrounding lighting outlet, the following 
shall apply: 


1. The exposed conductive parts of lighting fixtures 
shall be connected to any acceptable point on the 
grounding electrode system, or 


2. The lighting fixtures shall be made of insulating 
material and shall have no exposed conductive parts. 


Exception: Lighting fixtures mounted on electri- 
cally nonconductive ceilings or walls where 
located not less than either 8 feet (2438 mm) ver- 
tically or 5 feet (1524 mm) horizontally from 
grounded surfaces, 


8-904.2.7 Lighting load calculations for services and feed- 
ers may be based on actual loads as installed in lieu of the 
“watts per square foot” method. 


8-904.2.8 Determination of existing loads may be based 
on maximum demand recordings in lieu of calculations, 
provided all of the following are met: 


1. Recordings are provided by the serving agency. 


2. The maximum demand data is available for a one- 
year period. 


Exception: If maximum demand data for a one- 
year period is not available, the maximum 
demand data shall be permitted to be based on the 
actual amperes continuously recorded over a 
minimum 30-day period by a recording ammeter 
connected to the highest loaded phase of the 
feeder or service. The recording should reflect 
the maximum demand when the building or space 
is occupied and include the measured or calcu- 
lated load at the peak time of the year, including 
the larger of the heating or cooling equipment 
load. 

3. There has been no change in occupancy or character 
of load during the previous 12 months. 

4, The anticipated load will not change, or the existing 
demand load at 125 percent plus the new load does 
not exceed the ampacity of the feeder or rating of the 
service. 
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CHAPTER 8-10 
QUALIFIED HISTORICAL DISTRICTS, SITES AND OPEN SPACES 


SECTION 8-1001. 
PURPOSE AND SCOPE 


8-1001.1 Purpose. The purpose of this chapter is to provide 
regulations for the preservation, rehabilitation, restoration 
and reconstruction of associated historical features of quali- 
fied historical buildings, properties or districts (as defined in 
Chapter 8-2), and for which Chapters 8-3 through 8-9 of the 
CHBC may not apply. 


8-1001.2 Scope. This chapter applies to the associated histor- 
ical features of qualified historical buildings or properties 
such as historical districts that are beyond the buildings them- 
selves which include, but are not limited to, natural features 
and designed site and landscape plans with natural and man- 
made landscape elements that support their function and aes- 
thetics. This may include, but will not be limited to: 


1. Site plan layout configurations and relationships 
(pedestrian, equestrian and vehicular site circulation, 
topographical grades and drainage, and use areas). 


2. Landscape elements (plant materials, site structures 
other than the qualified historical building, bridges and 
their associated structures, lighting, water features, art 

_ ornamentation, and pedestrian, equestrian and vehicu- 
lar surfaces). 


3. Functional elements (utility placement, erosion control 
and environmental mitigation measures). 


SECTION 8-1002 
APPLICATION 


8-1002.1 The CHBC shall apply to all sites and districts and 
their features associated with qualified historical buildings or 
qualified historical districts as outlined in 8-1001.2 Scope. 


8-1002.2 Where the application of regular code may impact 
the associated features of qualified historical properties 
beyond their footprints, by work performed secondarily, 
those impacts shall also be covered by the CHBC. 


8-1002.3 This chapter shall be applied for all issues regarding 
code compliance or other standard or regulation as they affect 
the purpose of this chapter. 


8-1002.4 The application of any code or building standard 
shall not unduly restrict the use of a qualified historical build- 
ing or property that is otherwise permitted pursuant to Chap- 
ter 8-3 and the intent of the State Historical Building Code, 
Section 18956. 
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SECTION 8-1003 
SITE RELATIONS 


The relationship between a building or property and its site, 
or the associated features of a district (including qualified his- 
torical landscape), site, objects and their features are critical 
components that may be one of the criteria for these buildings 
and properties to be qualified under the CHBC. The CHBC 
recognizes the importance of these relationships. This chapter 
shall be used to provide context sensitive solutions for treat- 
ment of qualified historical buildings, properties, district or 
their associated historical features, or when work to be per- 
formed secondarily impacts the associated historical features 
of a qualified historical building or property. 
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e APPENDIX A 


CHAPTER 8-6 
TABLE 1—PROVISION APPLICABILITY 


Title Il Title Ill Title Ill 
Public Entities | Private Entities | Barrier Removal 


SECTION 8-601 PURPOSE, INTENT, SCOPE Applies Applies Applies 
8-601.1 Purpose. The purpose of the CHBC is to provide alternative regulations to facili- 
tate access and use by persons with disabilities to and throughout facilities designated as 
qualified historical buildings or properties. These regulations require enforcing agencies 
to accept alternatives to regular code when dealing with qualified historical buildings or 
properties. 
8-601.2 Intent. The intent of this chapter is to preserve the integrity of qualified historical 
buildings and properties while providing access to and use by persons with disabilities. 
8-601.3 Scope. The CHBC shall apply to every qualified historical building or property 
that is required to provide access to persons with disabilities. 
1. Provisions of this chapter do not apply to new construction or reconstruction/ 
replicas of historical buildings. 
2. Where provisions of this chapter apply to alteration of qualified historical buildings 
or properties, alteration is defined in California Building Code (CBC), Chapter 2, 
Definitions and Abbreviations. 202 — A. Alter or Alteration. 
8-601.4 General application. The provisions in the CHBC apply to local, state and fed- 
eral governments (Title II entities); alteration of commercial facilities and places of public 
accommodation (Title III entities); and barrier removal in commercial facilities and places 
of public accommodation (Title III entities). Except as noted in this chapter. 


SECTION 8-602 — BASIC PROVISIONS Applies Applies Applies 
8-602.1 Regular code. The regular code for access for people with disabilities (Title 24, 
Part 2, Vol.1, Chapter 11B) shall be applied to qualified historical buildings or properties 
unless strict compliance with the regular code will threaten or destroy the historical signif- 
icance or character-defining features of the building or property. 
8-602.2 Alternative provisions. If the historical significance or character-defining fea- 
tures are threatened, alternative provisions for access may be applied pursuant to this 
chapter, provided the following conditions are met: 
1. These provisions shall be applied only on an item-by-item or case-by-case basis. 
2. Documentation is provided, including meeting minutes or letters, stating the reasons 
for the application of the alternative provisions. Such documentation shall be 
retained in the permanent file of the enforcing agency. 


Section 8-603 — ALTERNATIVES 
8-603.1 Alternative minimum standards. The alternative minimum standards for alter- 
ations of qualified historical buildings or facilities are referenced in Section 202.5 of the 
2010 ADA Standards for Accessible Design, as incorporated and set forth in federal regu- 
lation 28 CFR Pt. 36. 

8-603.2 Entry. These alternatives do not allow exceptions for the requirement of level 
landings in front of doors, except as provided in Section 8-603.4. 

1. Access to any entrance used by the general public and no further than 200 feet (60 
960 mm) from the primary entrance. 

2. Access at any entrance not used by general public but open and unlocked with 
directional signs at the primary entrance and as close as possible to, but no further 
than 200 feet (60 960 mm) from, the primary entrance. 

3. The accessible entrance shall have a notification system. Where security is a 

problem, remote monitoring may be used. 


Applies Applies Applies 


Applies 


(continued) 


@ 


2022 CALIFORNIA HISTORICAL BUILDING CODE 25 


APPENDIX A 


TABLE 1—PROVISION APPLICABILITY—continued 


Title Il Title Ill Title Ill 
Public Entities Private Entities | Barrier Removal 


8-603.3 Doors. Alternatives listed in order of priority are: Does not Does not Applies 
1. Single-leaf door which provides a minimum 30 inches (762 mm) of clear opening. apply apply 
2. Single-leaf door which provides a minimum 29'/, inches (749 mm) clear opening. 
3. Double door, one leaf of which provides a minimum 29'/, inches (749 mm) clear 
opening. 
4. Double doors operable with a power-assist device to provide a minimum 29'/, 
inches (749 mm) clear opening when both doors are in the open position. 
Exception: Alternatives in this section do not apply to alteration of commercial 
facilities and places of public accommodation (Title III entities). 


8-603.4 Power-assisted doors. Power-assisted door or doors may be considered an Applies Applies 
equivalent alternative to level landings, strikeside clearance and door-opening forces 

required by regular code. 

8-603.5 Toilet rooms. In lieu of separate-gender toilet facilities as required in the regular Applies Applies 


code, an accessible unisex toilet may be designated. 
8-603.6 Exterior and interior ramps and lifts. Alternatives listed in order of priority are: Applies Applies 
1. A lift or a ramp of greater than standard slope but no greater than 1:10, for 
horizontal distances not to exceed 5 feet (1525 mm). Signs shall be posted at upper 

and lower levels to indicate steepness of the slope. 
2. Access by ramps of 1:6 slope for horizontal distance not to exceed 13 inches (330 
mm). Signs shall be posted at upper and lower levels to indicate steepness of the slope. 


SECTION 8-604 — EQUIVALENT FACILITATION 


Waivers 


Use of other designs and technologies, or deviation from particular technical and scoping Ifa builder 
requirements, are permitted if the application of the alternative provisions contained in applies fora 
Section 8-603 would threaten or destroy the historical significance or character-defining waiver of an 
features of the qualified historical building or property. ADA | 
1. Such alternatives shall be applied only on an item-by-item or case-by-case basis. accessibility 


requirement for 
an element ofa 
building, he or 
she will not be 


2. Access provided by experiences, services, functions, materials and resources 
through methods including, but not limited to, maps, plans, videos, virtual reality 
and related equipment, at accessible levels. The alternative design and/or 
technologies used will provide substantially equivalent or greater accessibility to, 


and usability of, the facility. Sy a ; 
3. The official charged with the enforcement of the standards shall document the snr i : 


reasons for the application of the design and/or technologies and their effect on the 
historical significance or character-defining features. Such documentation shall be 
in accordance with Section 8-602.2, Item 2, and shall include the opinion and 


evidence of 
compliance for 


comments of state or local accessibility officials, and the opinion and comments of eek 
representative local groups of people with disabilities. Such documentation shall fk ae 
be retained in the permanent file of the enforcing agency. Copies of the required oe on ere 
documentation should be available at the facility upon request. pla se 
Note: For commercial facilities and places of public accommodation 
ip should be noted 
(Title III entities). in any 


Equivalent facilitation for an element of a building or property when applied as a waiver 
of an ADA accessibility requirement will not be entitled to the Federal Department of 
Justice certification of this code as rebuttable evidence of compliance for that element. 


publication of 
Chapter 8-6 if 
certification is 
granted. 
Notes: The regular code for Chapter 8-6 is contained in Title 24, Part 2, Vol.1, Chapter 11B, which contain standards for new construction. 
Provisions of this chapter may be used in conjunction with all other provisions of the regular code and ADA regulations. 
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@ HISTORY NOTE APPENDIX 


2022 California Historical Building Code 
California Code of Regulations, Title 24, Part 8 


HISTORY: 


For prior history, see the History Note Appendix to the Cali- 
fornia Historical Building Code, 2019 Triennial Edition, 
effective January 1, 2020. 


1. (SHBSB 01/21) Adoption of the 2022 California His- 
torical Building Code, CCR Title 24, Part 8, carrying 
forward existing amendments from the 2019 edition, 
effective January 1, 2023. 
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codes.iccsafe.org | // | 


DIGITAL CODES 
PREMIUM 


Get Digitally Empowered 
and Enhance Your Code 
Experience with 
Premium Complete 


Y Search 700+ of the latest codes and standards 


v_ Classify notes, files and videos into relevant 
code sections 


Share your access and content simultaneously 
View past committee code interpretations 
View full change history and public comments 


View real time code change proposals 


Saat ee ae Sees 


View updates and significant codes changes to SIGN UP 
I-Codes 


Download our New Premium Mobile App (Beta) 
AVAILABLE ON pe AVAILABLE ON 


Se App Store Google Play 


Enterprise pricing available. 


Please inquire via panthony@iccsafe.org 


Sign up for a Free 14-Day Premium Complete trial at codes.iccsafe.org/trial 
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CODE COUNCIL 


The ICC Assessment Center provides nationally recognized 


EB, 
credentials that demonstrate a confirmed commitment -pr&nto 


to protect public health, safety, and welfare. Raise the 
professionalism of your department and further your career 
by pursuing an ICC Certification. 


CC ONLINE EXAMS 


Proctored Remote 

Online Testing Option 
(PRONTO) provides i 
a convenient testing 


ICC Certifications Offer 


¢ Nationwide recognition ¢ Validation of your expertise 
experience that is 
* Increased earning potential ¢ Personal and professional 
accessible 24 hours a 
* Career advancement satisfaction 


* Superior knowledge day, 7 days a week, 365 


days a year. 
Exams are developed and maintained to the highest standards, which 
includes continuous peer review by national committees of experienced, Required hardware/ 
practicing professionals. software is minimal — 
you will need a webcam 
High Demand Exams (exam iD) and microphone, as well 
¢ Commercial Plumbing Inspector * Mechanical Plans Examiner (M3) as a reasonably recent 
(P2) ¢ Residential Building Inspector (B1) operating system. 
¢ Plumbing Plans Examiner (P3) ¢ Commercial Building Inspector 
* Commercial Mechanical (B2) 
Inspector (M2) ¢ Building Plans Examiner (B3) 


Checkout all the ICC Assessment Center has to offer at 


iccsafe.org/certification 
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